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(2) 

2 ] , • 
[ft#*3] j. 

mmm*t>%*iikmv. foz^&A$imfab%*mv&&%mm*<Dmmjj8ix&<>x. 

wte aa tt a * « aw a isj'tt tr ii i <d mm & ot mi- s r. t ± v ; ^ mat t§ £ a A*t ® <£> ± k m u >< xmie^ 

MIEajWffii^fiAitE(-(^(tT^l<D^}«S:Rttili-5^t^J;9, ^ttiltffi^fc«Attffi»±i-^ 1 u-vXffilgft: 

lulB^l«?$}iS^|S]WT, ^l<D^it)3teS^{SVNm2(D?S}S^Pl:tii1-5r^^J;t), HfjfEIg li'VXMIgftW 
±Kgl2 l^Xiit)iE&£ffMU ■ r 

ffrfEtattffi*/cfiAStffiSrfSlSI&HTl6]#t- Lfc^T-fuiElf! 1 *5itJ« 2 i^XBulW£E?'fk£if:3 d t id <£ 9 , 
t^ffiWffi^fcliAWEWifcix^X&ff^i-Sdt, &#r&\ ^#*^©M^fe„ 
[ft#>K5] 

mWffi^fe^^lllU.fcS^ttAWS^b^^S'J^tf^^^Mit^ftT-fcoT, ■ - 
ttif2ttJltffi*fcfiAlf EI-fattTf? 1 (Dmm^akiii Ltz'&mit£ltZ> d £ fc<fc "9 , iiuieffi#tffi£fcf±Attffi«-hK: u 
>-X©-gB-£r^/£U 

ff)fEWVX©-^^^ltTm2cOffiM$rBl:ttlbfcme!^$-fr5r ttcit), HfJlBffi*tffi*fcttAlt®W±{' UVXSr 

\ <D®.m* s HfrlBt±lltffi^fc(iAttBSr1SI?l&KTl6]#^b/c^T'^t;$-frS, 3t#^^c7)Sijt^ 0 
[ff*3S7] 
l»#JS 5 l£ fcf± 6 K*5^T , 

1 £fc:»± 2 ^fc^T, 
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(3) 

[RjfcJSl 0] 

1 1 -• 

iKriE»i48j:t;*2oiK«itt, i^/v^- *tt5--tz ^t\z£<o mtMwm^fr e> * s , yt¥m*vmm*&» 

12] 

3] • 

[ft 1 4 ] 



[0 0 0 1 i 

[0 0 0 2];. 
■lW*fi«) ... 

[0 0 0 3] 
[0 0 0 4] 

[HUH****-*-* • 

«riamitffi*fct±A*tB5*«tf»iB:Tl«0#»c U^«it?mfEU-^XM^Sr«S'(t:$-&5 r. biz. X 0 . ^tHStffi£fcf;fc 
7JtE©±K:U'VX*r»j*i-5wi, £^tf 0 
[0 0 0 5] 

^Bgttlfc^T, r$&ETfa# J fi^©[S]#£ 1513:1*1 3:^ ?<> r#&j£_h|6]# j fct±, M;£i©|6]£i: 

[0 006 ]* 
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10 0 0 7] 
[0 0 0 8] 

2. JB 2 03t^*^-©jK3t*at 

WIEttlitB5*fc»4A#tffifclR)«-T}BEj(iSrBtHii-« r irk: J: 19 . llEfflltB*;/fcttAltB0>±»c i^XffrigfrSrTfMU 

/ 

Altffi?riSf?& v KT(6]#^bfc^T*^u>'XSfr^S:SE'fk$ii-'5r fcteJ:!? v KffiWffi*fcfiAl^iE<0±lc uvX 
[00 0 9] 

it*5-e#5 0 $P,lE, *«Mo»2©3t** : f-OtlJft*jSfeKiJ:ixff, IWEtWtffi*fcttAatffiSr«l3flBia-hlRl*k: 

[0010] 

ffi*fettAltffi±t-«frlBW'VXM^S:«^-e#'fcv^^, BX*fc, ttBmWB*fctt>JtffiS:»5»3fiBE±Sl#H 
Ufc*t«-CBlf3^nWrlEW'>'Xitr««s*:«'(k**-C» 'Kr«Baitffi**:rtAatfi*»»SIB'*TlSj#U: Lfci: fflffi 
aj»B*fc»iAl*B©±fcftrffii'>'Xlffi«(*^^ (ufEfflMffi 

SLh&'J: 9\ fulEi'VXii^tt©*!^^ 
wi^-^^-So 

3. ft 3 ©^S&^OjIBIbWfc ' 
#3SW©ft3©3te^3ll^©8^;fri£ttU 

H«tffia»e>*MWiiU *Sv^ttAitB*»fe>tS:«i?>iitr3t^*-7-©'»jfi*jfe-e*>oT; 

tWEWItBifcB^BfcfittTJBloaEWSretia-t-Srtfci!), KtMtffi*fcf*A#fffi©±K:jR 1 i/>-X|II* 
[0011] 

Ptffli-5^tJE<tt), RJBl ^vXf&Wft:©±|EtWajg2 
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(5) 

± K B 2 u v X hu mW- £ L- > 

[0 0 12] ' 

«±m-r?>ri:^J;9, |g 1 u^XtuSg^Jii^ 2 ^Xtti§E#£iM5cL*:^ t£|g 1 fcitfKi 2 u^XHHm&Zm 
itZltZo ^<n%r&\zi$^X % tulEfg2 u^XgilEfrttHtilEm 1 ^^Xfti^it) t&g^'hS^fc*, ^2uy 
XtftiE#te!£Sg 1 uvXtuIE^i^tT^^^lfi^So d;h^J;<?. ft^WWtbH^i/xXcDft^ioi^ft^^^: 

5. fg 5 wft^iii^ roSijfcfrft • 

[0013] 

jf.&W(D<% 5 ©^^^©Mjg^t-i^tf. fiftiEJg 1 v-^XSulE^5r«l^$-y:fcm^m)BE^ 2 u^xmm#*m<t 
[0014]- 

^|B^l<D^?lS*5«t^/4fcf±BulE^2ro?SjS^, HuBmttffi*fcl4AMffi5r(ai?^ETl6]#^bfcttfll 
[0 0 15] - > 

tuiEfii i ~jb 5 <n%^m*<ommj>fe^ i^t«i« (d ~ (4) 

[0016] 

(1) iuRiSjlS (IWEJIIlJ8J:tMK2©»[J(l*r*tr) ©BfcUlttx W^S?* y b»*fctt^**^lNfete±o-CfT 

[0 0 17] 

(2) Mn&mffi «WEWl48J:t«l!2 0**t*tf) tt, - 1 fc * 0WtWtfm*»&*3 
Cli:asT*£5o £ tut J: 9, ^asftJ^Sfrfci^X&^r 

[0018] 

**s*i-5U>-XSr»j5ai-5*frl-*t*a^*)5. 
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(6) 

[0019] : • • 

[0 0 2 0] 

[0021] 

[0 0 2 2] 
[0 0 2 3] 

[JB l ©HJ6©*1BU 
1. 3t^*^-©«3t*ft 

Ell (a) ~Ell (c) tt-ttb-t'Jt, *«M*rj>ffiUfclBl©|llte©^ttfc«53t^^7'0©«3S^t*^K 
[00 24] 

m-tzmL-m^m) sr^tu sat*^©*^ atrtwa: (awbs) sr^r-t-So jutftiztt, i» t l 

[0 0 2 5] 

0'SrJKj*1-5'*jSfefcoVNTttWi"5.- 

[0 0 2 6] , 

(1) £f\ 1/yXlO (Bl (c) #1$) £Jfcj5fei-5llfHC, fflMf 2 0 (Eli (a) #HB) Sr^tf3t#^lfB 2 

#J:t^36^tt*^©^*fcJ:oT*fc-.5. Z<Dtclt>. Ell (a) -Ell (c) fc*SV<Ttt,- fcb#tffi^2 0&I& 

V^T, 3t^*^2 2©«^l^fcJ;^©Siat*^(COV>T©EI*tt^ll&-t--5o 
[0 0 2 7] 

yt^m*U2 2<Dfflttffi*?2 0<D±l^ N UVXffiSft 1 0 b Sr^-fS (Ell (a) #Rg) . 
[0 0 2 8] 

AttlfcKfi. ft#*^2 2©ffittffi^2 0lC*tLT. KitetWD 1 2 1 0 a Sretm-f 5 r i: K J: 9 % Ell 

(a) lc*-rJ:5(-, U'VXHtf^l 0 bi)Wf&&tlZ>o lOi^, ifc&l 0 a ©etttSSSrSBiii-i r i:»cit), u- 

^XbSi^o i o b <d*# $ £fft]$i-t-5 

[0 0 2 9] 

vtkttimm&^mi-x. vkmjj&&m&.-rz<D&n* -ri^s?*? hftsr^^s*!^ fSjgioa© 
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(7) 

[0030] 

u^xKrjBff.i o btt, ftoaftiscioti/yxio (Hi (c) #ko ^SfifcSftSo v^xatnEtt 

[00 3 1] 

[0 0 3 2] , 
[0 0 3 3] 

ms, /Ky ji— nt^ y MB, ^t°o7t^- }v%7t y hS^£>T^ y ix— hga, ^/K^v^^^y 
u—hm, ^t e P7t^-/^T^y^bS> *?y ^^fr*** y \>m. *yx-fw*^!i^ns* 

[0 0 3 4] 

(2) m^x\ mtt®^2 0£f5i3:£feM£T^ mwffi^ 

2 0O±fcl/yXl0SrMt5 (Ell (b) *5<ttF01 (c) o 
[0 0 3 5] 

ftttWfctt, UMtffi<*2 0Sr(5«^ttTl^#^Ufc^^i-^r i^J:!K lAKtot, uyXtuSfri0b« 
KTf^]# (HI (b) fc5*-retfc**W<JD#fiI) fcg|o«k*u5!l**, 01 (b) K^fiS^ ^Xif#10 
b.asfeNETfa#l-Mtf5o r^^ffiT-wv-Xmr^l 0bKx^-»l 3&tt^-f SrifcJ:!), u^XtUIEfls: 

1 0 b SrB!^b$*5o r^lOSM <fc <9 , ^Xl 03S#bat5o ibWc^Xl 0(Ott^*5«tt/S$tt, WMffi^ 

2 0S:IBETrRl#^i"5ttou>'X^jE#i 0 b 0***5 J:^ffi$ X 9 . 
[0 0 3 6] y 

i^Si/yXl Ocoft**3iU J ^^ : S:^:#<i-Sfc«)tct4 > u^Xffiffifls: 1 0 b *»j^5fcfc©tt|s|-tt\ 
JtJI^feVMSi^ffSUV^ fcfcU m*tffi^2 0 5rfe v iETrS3*^U^t#^, aitffi^2 0^bi/y 

[0037] 

015t, v^XttoEtt 1 0 b££g>(fc£i2:£fc&CD^e3 0 0O-MS:*to Bl 1 5 "Ctt, ^SftO^*^ 7 0 (El 
365^lJtt»-EW$*bfc***^TW 1 0 0 0fc*5V^, *3fcW7 0Oai»B^2 0 (H^*i") (D± 
tC^$nfc1Sic^u^XBu|gfls: 1 0 bSr®-fbi-5^&^oV^T^bT^5o w£>3£S3 0 0fc*5t*Ttt, ^ 

>>Xmmfcl 0b&mkir%tcMzm^^*^-Bb\,X, Mi2 13 (H15#Rg) Srffl 



ft Bfl 2004-1 19583 



(8) 

[0 0 3 81 

ro8t3 0 0li *BB£frfcE#8 E#8 6^S$nfc^FStt^f^^AP 8 2, ilP84ib^t/UVtU 

M£i5 9 0 i£^tp 0 M^iAQ8 2H aJLttSkSR^T/^^^ft i?<0?FS^^ SrBffc 8 6 rttc«A-T5fc«) 
IwRttbJvC^So w^XmNEftl 0 b*«MH"SKH£tt* t^^Xtulg^i 0 b ^JSEIfciSSiasfiFfc Lftv^J: 5 fci" 

o 

[0039] 

^•7 W 1 0 0 OOH^Xifflci 0 bORII (ttittB) i:S*HBaoffiSr^*tt 8 0 fcX^*LTV>5 0 ft* 
[0 0 4 01 

Sbfcl, 01 5fc^i-»fi3 0 Ofcfc^Ttt. U^XItTW^l 0 b^*^itftS:fii*t"t-5fc«)fc, U V flStt ft 7 r -f 
XMiE#:i 0 b — tm^B2 1 3*S!RltS;h,* 0 C*U-J;5, t'V-Xiuffitt 1 0 b iWBHtU ^Xio«^ 
[004 1] 

KJiOXSfciD. Ell (c) K«ti5K, WifcCfcitiltffi«2 0<O±ltl/yXi 0*»«Sh5. :ovyXl 
ote, WWffi^2 O^raKT^^^i-^ffioi/vXmjlEfri o b (Ell (a) #flS) tibRLt, ft**5±V?SS*s 

10 0 4 2] 
[0 0 4 3] 

tiBltffi^2 0Oll:i/yXi OSrESE^-f-S- t^J;t). fflttffi^2 0 i i^^Xl 0 kOTvJ * ^ h&ig 
^{-tr^^r |n]±«: El 3d ' , • 

[0 0 4 4] 

taitffi<»2-'0 SrBlS«BKTIp)#fcL.fcttiB-C^>'XiWrB*i 0 bSrWb+Siirsis-cra. ^t, ttiltffi^ 
2 0S:t2tf»E±l«Q#»-UfciR*-CU>'XirK#l 0 b Sr@!^$*5NfM t , ffi*fffit£2 0 $r{3#f&ETl6]#fc: Lfc 
^filT-uvXmiiE^l 0 bSrfl!'fli$*5^f|B]tSrPIS-r5r.i:fcJ;oT, l^XMiEttl 0 b ©«t*Ht5 ^ t 

[0 04 5] 

Sfc. i/yXWIflci 0 b©*S«*s<Sv^», m»ffi«f2 OSrJSI3f»ETlRl#K:i-5 4:a*ta54*2 0'±fci^ 

>"Xffjfg#l ObSrfi^/it^ teC£>t~, m*tffi«P2 OSrBtfi&E±lRl#fcL.*:«li-C@fje«PWW^'X«rlB 
#1 0 b&5Mfc2Ht5wifcJ:*>\ ttHtffi*$2 0 Sr»5f?l&ETl6]#t= Ufc t #tcfflltffi^ 2 0 co±.\z ui/?Cffimfc 1 
0 b^UtSSSiti/^XiliUjci 0 bO»itilft5. ttiltffi*2 0 fc»II3f»S:Tl*l#fc: Lfctfcf® ' 

-Q^^^MWl 0 b*WHk£-£Z>Z b\Z£ t) , 1/ VX 1 0 3 r. t 5, EJLfcfcJ:?). WVXfltrigflsi 

obc«Sisfiv^T*ot'b, m&oievttt-tz^xi 0Sr^i-3rt*?-Cf 5o 

2. aH»3ta*jt*-T- 
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(9) 

[0 0 4 6] 

3fl 0 2 l^tffi!8*SIS*#^ 1 0 0t«SCWfc*1-¥BJiat?**6 0 2li, fBSOA-Aftlc&ttSNfflBfc* 

• ■•■ . 

[0 04 7] 

^llffi^l&Wffi^ftSgBft*^ 10 011 ID 2 (C^-TJ; 5 SIS (*I**ffi-eiinlG a A s g«& 1 0 1 £ 

, S«ioi±l^$ntIE«£IS (6tT r#jgs§j- £1-*) i.4 0£*r£tf. roiirasttSBS**^ 1 o ori 

, #JS3§1 4 0O±Sid^;(te>HfcWltSl 0 8^b. S4R1 0 1 £SE*[S){CU— jfJfcSrtMtT?!**. 
[0 0 4 8] 

*m:Mmm<nm&%m&%m* 1 ook&wth twtsi o soit^xi 1 opKtt'&jvc^s,; 

[004 9]. 

r^vvxi 1 on wttffii o 8*vf>ait$^sv— iP*te#.L:c$wfe#ttA»fe»j*s*>"cv**. 

[0 0 5 0] 

wOffi^^tS^^^- 1.0 Oco-?:©te©P^5*(-ov>TItt?^-t-?)o ■ 
[0051] 

1 3 0 cD^iJffifi^fei^S 1 0 6tl^T^5. ,. , . 

[0 0 5 2] 

4 0ti4tt*»i 3 0W^S^t^5.. rr-e,.tt«asi3 0tit *j»i.4oo-it*-5t, 'J>fc 

<it>S2S7-l 0 4Sr-^tftt^«>^flc*8S(#:Sr^5. Z<DtiE&&l 3 OttJfelftll O 8VB«)a*tfC>^5. 
1-fcfc-*>< tttftftl 3 OOMSttKKMi 0 6T?*9H*ixTV^5i tt*tfflJi 3-o±fcttJBl.««i 0 7*s 

»J***bTV^a. SElfgffil 0 7li, tt^gBl 3 0O±il,3-0 aKMqgS.l 1 8*r*U Hn*U 1 8 rtfc 

[0053] 

#SS§1 4 Ofl 0!l?lfi, nSAlo. 9Ga 0 . 1 Aslin S A 1 o. 1. 5 G a 0 . 8 5 As8t ^ S,;: * S 
Lfc4 0^7.©#*lJRItS!#JMJU5- (£*T, «H7-J £V*5.) 10.2, GaAs^ftAl 0 . 3° 
a 0 7As/<!l7lH49, ^ai/uJi^aJlTWrtSKa^^F^trdtfige* 1 0 3, *»J:tfpfflA 1 o 
9 Ga 0 . lAsftplAlo. 15Ga 0 . 8 5 A s Jf £ $r£Ste«* Lfc 3 0^T.©^#S«S*»it5 7 
- (JWT. TI2 5 7-J £Vp) 1 0 4^W2fe|gS$tuTl«^$nT1/>5o Sl ?7-1 0 2, fittfl 0 

3, *sj:t/jis2 ?9-io4 &ffi&^z&m<Dm&&£vmm*z.tiWRi££tiz>i3Vx*te^\ ■ 

[0054] 

1257-10411 ffl&ffCtf K-tT V^$ix5r £tc«t«3 p§Uc£*t, f 1 5 5-10 211 «*.tfS i 2* K- 

£td«t!5 nSKSfrTI^S. Lfc^ot, |257-1 04> ?F^* S K— If^&h/C^fcV^iStt 
Si 0 3, fcitflgl 57-1 0 2tcJ;tK p i n^t-K«41l5.. 
[0 0 5 5] 
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(10) 

[0 0 5 6] 

Sfcfc* ^259-1 0 4Sr«rici"5Ji^5*>Si4)Bl 6 3 KiEv^WftK:, KftTVi'S = * A^bfcSSSKS^Jf 1 

0 5*»j*-fa-4:3js-e#5. wO««K«^s i o 5tt x yyw^*^t^5c r^msfcSe^B i 

[0 0 5 7] 

*lliS<b^fl8^#.5ffi^^a^«^-i o OKfc^Tte, at£gBi 3 0©iI4?)W:»l 5 9—1 0 2<D± 

[0 0 5 8] 

r©BB8*a!»*"*^l 0b©»5tX8fc*5V^tt. ttlfcft-l 3 0(D<WESr«5lfe8Wi 1 0 6 SrJKritbfc^ 

1 3 Op±ffi*3'«tWl6fSJS 1 0 6 0±BCS.ltSi 0 7 £r N 1 0 1 <DMM 1 0 1 bl£^2S@-l 09^ -ttt 

« 1 0 6 ^^i" ^W^fiB^tt^ffitLtc t> O-efe ^ r. £ tfMfc £;h,3o r<£S#&Sfc^fcfelcte % Jfe^S l o 

[0 0 5 9] 

iifigi o 7fc«tt^S2«ffii o 9tt, AfiCl 4 0^^:m^SS^aAi-5•fc«)^tg:^tfe^^TV^^ o 

lffil 0 7*5<fcQ^2lK£l 0 9icJ;oTSti® 1 0 3 KmfltiSftAStuSo 
[00 6 0] 

SlSil0 7(t g|2H/TtJ:5^ 1 1>— gB^ft^gpi 3 0O±ffifc:»JSJi**l,-CV*5o ; ftflqftldhfc, ^1 

mffii 0 7lt ttW^l 3 0<^±ffi*5j;t^*fe*Ji 1 o 6 0_b»c?K^$nxv^5o JSl«ttl O 7ttv MitfAuiZ 
n (O^i A u t (D«l»^Mt ^ : t ^ §o 

[006 1] ' 

Sfc, Ilfll 0 7tt, *|g«l 3 OOiffil 3 0 a.KH'pftl 1 8 &^ir% 0 1 3 0 (O_h0o 1 

3 0a^^aii:it «l«Sl 0 7*5^§ih,TV^V^^ (BflP«118) htlX^Z* ZCDMO^l 1 

8rttcmstffil 0 836SKItfetuTV^5 0 roffl&f® 1 0 8^u- If^omttP ifc3 0 *Htfe<^^offi38)tS!*3t 
l^lOOtt^TIt ttiAtS 1 0 8*SR^*>5*&Sr^-To . . - . • 

[0 0 6 2] 

s&fc* s«i o i on i o i btdte, i2tgi o 9W^tv^o a 2 fc*i-ffi*3fcSBs** 

^1 00 tt^gB 13 0 ±-CSI 1 10 7 U £>o N 10 1 (D^ffi 10 1b XM 2 109^:8 

^iTV^So !2lSl0 9lt ix.fi Au i G e O^ii A u.i ©giU^bMtS : i 5c 
[0 0 6 3] 

[0 0 6 4] 
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(id 

2 5 7-1 0.4^1 57-1.0 2 i:©M*a*i-SWK:«**Ha*Sjew f> 3t©3ME«Si««$Jx*. ft*iJ#a 5 ft 

r*«i o ii^l-cSE^j £*i o io*ii o l a (02 -ettx-Y¥Si£¥fTfcE 
) ic^-UTftK^Kil (H2U»iZ*iSi) £^5,. . . • • . • 

[0 0 6 5] 

( 3t* ^ Ofii J® 7° o -fe * ) 

0 2JoJ:U t l§]3{C*-rSII3tSlg7t*^l OO©«3g*ftO-09Kov^T, -H4~H1 0 «r/BVvr«MH-3. 

[0 0 6 6] 

(1) Si\: nfiGaA6i4*5»Sl 0 $**36S r. t »= «fc 

v) s . ^ftc#jpiK 1 5 o srjgfifei- s (0 4 mm o 

[0067] 

•-r-C, ^flc*«JB!l 5 0tt«*tf, nlA 1 o . 9Ga 0 . lAs|tnSAl 0 , 15.Ga 0 . 85Aslt 
SrSIt«Itfc4 0'<7O)Sl5 7-10 2, Ga As ^itAl o. 3Ga 0 . 7 A s f TMp-hft *) > 
^ai/wJi^3JiT*«l«**t5*:^#F«36*-&tfiSi4«l 9 3, fc*^pSAl 0 . 9Ga 0 . lAsftplAl 

♦ 

0 15Ga 0 . 8 5Asitmt«Hfc3 0^7ffl^2 ? 7-1 0 4*>^i5„ rJafeOlSrteSi 0 

1 jbfc*£JB tti^ ¥SH£#JgJBil 5 O^J&^HSo ^257-10 4Sr^S$-tir.5^»c.^g14 
Ml0 3 : &^<D'ptj:<hhim i k. A 1 AsgftliA 1 0 . 9 5»J:©A 1 Ga Asf (A 1 i& ^ S S 
) r©JlH:«^BMk*^ *«£R**10 5£ftS. f2$7-104©ft«i©I(i, ,^rty 

7®&*m< u m («3*i-**i.««i 07) to*- 5 !>■*■*-< uTa8<oa»H*>v\ 

[0 0 6 8] 

LtH, ti^Wft (MOVPE : Me t a 1 -O r g a n i c Vapor Phase Ep 
ita.xy)S^ MBES (Molecular Beam Epit.axy) ft, fc5M±LPES (Liqu 
id Phase Epi t.axy)lfi^:i^5.' 
[00 6 9] 

(2) |^t, tt^gBl 3 0 *Mt5 (EI5#fig) o 
[0 0 7 0] 

^MRlOO^^tLT, fH.tfK^W^y^-v^ftKJ:?), I2J7-104 V «14Sl0 3, *U:tHR 
15^-1 02O-»*xyf-^Ut! 1 3 0 SrJ&fct-*. K±©xm»=J:9» El 

5K*i"J:5te, SSlOliK, tttffti 3 0^tfWl4 0d5M^5„ ^^t, ^URIOOJ: 
8**1-*. 

[0 0 7 1 ] 

(3) W**3*JB 1 0 5 «r»fiM-3 (H!6#J§) . 



f#^2004-l 19583 



(12) 

[0 0 7 2] 

A{frttfc:tt/ig6K:5*i-J; 5te, 4 o 0 < ce*©7kJR»*H»t'fc s ±fexgtc iot*ISi 4 0W^$ 
*Mi os^tsitmSo ■Mku-htt,-» I ©aat, JMfr*-*<*Ji "(IWEa i -fi/fttfiK 

aWSBiftSo 
[0073] 

(4) #^T\ ttttWl 3 0Sr«t9Htfl6»«l 0 6Sr»j«i-5 (B7#B8) 0 
[0 0 7 4] 

IftSi 1 0 6 SrMtJfcft^i Lt, #y -f s Ktt/l6*ffl^fc*^fco^TIftWi- 5 0 ■ £1\ ^J^ 
fJ^tf^^-h^feSrffl^T, ttflBflMBtt (#y^ KttKflc) Sr*««l 4 0±fca*bT. WIIWKff* 
T) WIB»IBWW#«o«|ff*stt««fBl 3 ooflSS i 0*#<ft5«fc5fc»J*"t-<5 o fc*5* tu 

[0 0 7 5] 

#CV^\ C:<£>S«£\ «ittf*y h^U— h**fflV^Ta(RLT*MESrBfe*-bfc«, ttt^l 3 0O±Bl 3 0 a ( 

0 7#J!S) £rMffl£ii:5o 1 3 0 (D_hS 1 3 0 a £ggfcti LTti\ CMPSu K5>f ^y^^ife 

1 3 0to±ffil 3 0'a *r'jiaa**Tt> «fcV\, 
[0 0 7 6] 

(5) ?fcfc:, fS+tSl 0 3 \zmU^&7<r^ ^> tc^com 1WM1 0 7fci'0 5 il2i«l 0 9'J fciO^f^ttlltl 
1 0 8 SrMtS (BJ8#fia) o 

[0 0 7 7]"' ' ■ 

£i\ fl'tti 0 7*J:t;*2ttl 0 9 S:*l«t5j!tl^ i&g^/SDT, ^X^teaSfe^Srfflt^T; *£#tgfl 1 

! XSlf fefi <t 9 1 0 6 *5 <t tftt^ffli 1 3 0 (D±ffi 13 0a (07#fiS)k, «iffAuiZnOd4tAu 
ir ^il'l (El^iH*) SrJK^-rSo -£>*S\ tSSICAuI^Wt^c y7W7ftia{), t£tt§fl 
1 3 0O_Effil 3 0aC, W5Bag^s^$^TV^ft^gB^Sr^-f5 0 "r^aJ^BBPSFfl 1 8 £ft5"(EI8# 
R8) o (flltffil O 8(i v gflPgBl 1 SrtfcLKttbjftSo i-*t>*>. ttWl 3 0(£>_Lffil 3 0 a <D b %m P«P 1 1 8 

[0 0 7 8] 

MlOlOlffilOlbl:, WLt£X3BM&&\z 1: 9 . Miff A u i: G e t A u 1 0SIIg (El^i* 

ii* 4 0 0°CBu^Ttrft5o 

[0 0 7 9] 

£A±<D (1) - (5) (DX.n\Z&V s ffittffi 1 0 8 ^tf)fe^*^ 1 6 0 S:^i-5 (El 8 #fiS) 0 -*^JU^- 1 6 
Ott, aB»*aBB3t*-T- 1 OO^t UTKtti-5fc»^5ftJB^*>Sc 
[0 0 8 0] 

(6) jJct^-e, ffiftffil 0 8(D±l:uyXi l 0SrJgj*i-5 (0 9*5 J: Via l 6#JH) 0 
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(13) 

10 0 8 1 ] • ! 

ftffclfttcte, *1\ 01 OK^-TXo^. .4S9*?~y hefe^iOtHAtBl 0 8»w|fi]»tT^}Sl 1 0 a Srfthffl-fSr. 
i: lc J: 9 , lattS l 0 8 <£>±}c u^XSMBff l l 0 b 5. r - T'ii. u^XtiHm# 1 1 0 b as#*HftWfc:3! 

[0 0 8 2] 

#fc<5. BE*©#J»tt©iR^id»b»±; WIB (i i) <0#ifc#S*.U\ 
[0 0 8 3] 

4-y9*?x.y h^-y Kl 2 OW/X/H 1 2®fi»t, ttffi 1 1 0 a ©BfcHMfclli: ©7-9^ ^ ^ Mi, 

El 9 tc^-t- «t 5 »c s /Hs9*?=.y h^y Kl 2 0O/X/H 1 2 0fiEt B5*3tS***^- 1 0 O^PJP^Pl 18 

JSAi l o a 5', ffiWffi i o 8 ©±K vj<XflMMfc i i o b liofl) 

o 

[0 0 8 4] 
[0 0 8 5] 

K±«xeari?ftofc«» fKriBUjitjt^iif^wjajt^ifeiiai*©** (Bi (b) #ro k-c, b i o 5 k 

s Wttffil 0 8StK»S»KTIrI# (HI 0fc*-f 6tfe#^PP©*l6l) K Ufc^ffiT'L-^XtfrSg^ 1 1 ObSrSftSt 
5. r<DX@{cJ:f5, tiOtWl 0 8co±(^u^Xi l 0Sr»^-T5. JWW&Ktt* WltB 1 0 8 fclSI*»B.Tfi#fc 
Ufc«M»wi"5ri:fcJ:D, S^l^oT, uvXIMBttl 1 0 b#i&ETlfi]#l-3lo36fc*v5*£*> BlOtvt 
^/m»*i l o b©HMK#^eTi6j*K:ttt**.- wOttflS^v^XltrBflci l o b i:x^;v¥-»«:f>t 
^rtl-J;^ wvXMKfr.i i 0bSr«s^$*5o £©iafc:«fc?u i^yxi loWbW, HbM^v 

Xi l 0<D&m*s£tffiZfc Wltffil 0 8Srl&ETl*]#f-i-5Mro.v>'XStF^l 1 0 b©ft^*5J:t^S$ <k 9 t> 

[0 0 8 6] 

rcDXSl-fcv^T, Mttf, El l 5\zjjk-pmW.s o o SrJSvvc i^XtfNefr l i o b SrSfjt; t^x-# 

tSI L 1 1* 8 6 ic^lt 5 r i: t t*l 5„ 
[0 0 8 7] 

[0 0 8 8] 
[0 0 8 9] 
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(14) 

[00 9 0] 
[00 9 1] 

ffl* £ [6] ± $ it 5 ^ t ,t> as t? 5> c 

[0 0 9 2] 

*Si©il©If)tI^)ti?- 10 0 (Dgiit^t , mitS 10 8 £»5l£#&ETfr# £ L./c4£fiT- uyXjtu 
IE# 110b £r$SHL-r3. 9 , u^XcDftspifc it^ft^ < i-5fc*cD^[5toa^^Si:-f-?. 

[0 0 9 3] 

tUSffi i o 8©±i;vyxi i o£Eg^j£-r's::£lcj;!9, B^TtS^^T- (ffiXM^fti^-f) i 

o o coytmmi-n i 6oi, uyxi i oior?^ ^yhit^imrtms. ^nciti, sis^m 

SrlSISr. t*ST'#5o ■ 
[0 0 9 4] 

l . *#*^<oMit*ffi 

[0 0 9 5] 
[0 0 9 6] 

*fc»'#iasCTfc*jv^T» jRioie»«3'»iiB^«5*^*T-©3Ha*«fe (mi (a) ~mi ( c ) #w>) -e^ufcfli 

[0 0 9 7] 

(D^i (ommm 

!ftW1-£> (Hill (a) ~@11 (d) #J80 «, 111 1 (a) ~I31 1 (d) fi-frft-fr'iv #j£teWJF2f»l~#5ft# 
[0 0 9 8] 

*i\ 3§1 eo3HfiS©»ll8-e*Lfc©ilBI#©*fek:-C, fflltffi* 2 0 &£t*3fc^^tt 2 2 SrJ&frf-S (811 (a 
) #180 . 
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(15) 

[0 0 9 9] 

1 UV-XhmIE^ 3 0 b (011 (a)#IH). 

[0100] ' 

^^(C, ffi«ehtllD 1 2*»fe*10««3 0 alcUdtJ-C-, f 1©«3 0 a J: OttltaSfliV^S 2 ©««4 0 a Srefctti 
-T?)wi^J:?)> JSlV^XIWUfrS 0 b©±fcfS2 wyXmtyfc* 0 bSr^-f 5 (12 1 1 (b) $HS) . 
[0101] 

^1 *J«fctf&2<E>i£}iS3 0 a, 4 0 a ©n£tb#ifefi> & 1 ©HJ6<£^1$»£*31? SfSiiS 1 0 a.OttUJ*ftl:ra»^?*>5 
. *fc> S51*iJ:U t jB2©«t*3 0 a, 4 0 a OWSl±> W5*WfcJ:5fc» S1«I3 0 ai5*2.0*«4 0 a 

[0 10 2] 

#CV>TN 11*3.^2 V-VXflfDE#3 0 b, 4 0b «^t5 (El 1 1 (c) #Bb) « . r.*bfc «t 0 , ttittffi^2 

oc±!:wyX2 l #7&£$;h,5 (Hi l U) #18) . :o^X2 l mil U) fc^-f-.i b fcs f l ^ 

X&53 Ot, -JBl 0<D±\zMf&£itltcm2 \sy*%4 0 ^^X% H ^vXg|5 3 0 ©fiST^ 

if 2 u->-XgB4 ocoffi^t £ v (JlifL<t5ri:iSt?f 5. 
[0 10 3] 

*>51^Mu !2WyXa!4 0*f iH, *l U>-X»3 0OJB»f*S:*#.<-f-5wi:^-e*5. u 
1^X2 lco^BEPiSr@<i-5ri:^-C#5. fSl*U:T**2 i^Xgp3 0, 4 0©*BSr*«:, Z.frh*M-*rtt 

11(d) #B8) o 

[0 10 4] . _ 

3 ft 7 2«Mjt*»-<tntf> »1'©*»3 0 afcftftT, H©«3 0 a «fc •? #ig#iS.^S8 

2©?fcjffi4 0 a £o£tiH-5>;:tlv£9, * 1 H-'XIMBfrS O b ©±fc|g 2 U^Xl!fj!fE#4 0 b SrJgfifcLfcflHMfc* 
ilcitK ft^*3it) ? ia$* s ^:#*^^X2 1 SrWitffi^2 0<D±lc^j*i-5r.t^T?#5o 

[0 10 5] 

( 2 ) ffi2 <£>3?Kl0!l 

Jg 2 ©HJ£0iJT-f±. £ 1 0«**S J:-tJ«IB .2 ©«*SrJOi.fcabm Lfcm, tHItE^ 2 0 &!&£TlS]t Id Ufc«»-C«-fk* 
■Br-C, U^X3.lSr^i-5.«^-»-o^-Ctft^-t-5 (HI 1 2 (a) ~Hl 2 (d) «) . Bl 2 (a) -012 ( 

[0106] 

4 -f N jRioias©^tt-c*Ufc©i:PI*»!:, Wltiii* 2 o «r*tr**«-T« 2 2 (012. (a ).#.«) 

o 

[0107] 

&i^-C\ SSSstani 2i»fejM*iB<»2 0k:filtTfli©«Jll3 0a«ra:ai-6ii:K:J:9, fctiStffi^ 2 .0 ©±fcJB 

1 W^Xflj8&#3 ObSrT&fcVS (012 (a)-#MD •' 
[0 10 8] 

£kfc, »l©««3 0afcl6l«fC, »l©tt*3 0 a i9tt«^i«'' N *2 0«}(t5pa i *rti:ai-5r tfc.it). £ 
1 uyXffim&3 0 bcD±fcS§2 u->XiiuI2#5 0 b (012 (b) #JS) . 

[0109] 

«l*5J:t«B2©«}>3 0a. 5 0 a ©qfctti#Sfe»±» £ 1 <D3HfeOJKffifc*Jlt 1 0 a ©ebffl#ifc t PaH*"?*** 

. fl*»il)!f2©»3 0a, 50«OW(i, mJxSLfci^fc, Jg 1 ©«» 3 0 a ± 9 fS 2 ©tt»5 0 a 
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(16) 

[0 110] 

&^T\ Wltffi*?2 OSrttttTfi* (HI 2 (c) \Z7jk1r&8[%5:fP<Djjft) \Z LtcjfcMX\ |lt5±^2UyX 
«Mg#3 0b, 5 0 bSr^>ft:$ii:5 (EI 1 2 (c) • AffWfcfl, fflttE3? 2 0 fcttiri&ETlfi* fc LfcftH 

fcfar a^KiioT, Jj? l *5it/» 2 u^Xftjlgft; 3 0 b asftaTfi#fc:3lo»fcft5jK* % 012 ( 

c) K*rt-J:5K, »lfc£t;«2^XHuffift3 0b, 5 0 b^ITOt f^5 0 Wfc, S 2 uv'XmriBffc 5 
O.bttfl U>-Xtfjig^3 Obi!) fcttSi^hSl^tft* g§2 l^yXKlI^S 0 bfi^l U^Xf(fJB#3 ObiH 
TlRl^fciSt^So wO*iffi-CSl*5ctU 5 »2 u^Xmr|gff3 0 b, 5 0 b fcj^A^f— ft 1 3 5:^4^5 w t J: 9 
, *l*5J:t5Jg2 u^Xt&Bf*:"3 Ob", 5 0 b Sr«^b$** 0 K±©I8C±9, uyX3ir4bti5o Wfeftrt: 
u^X3 lcr)*^*5j:t5S5^tt, fflttffi^2 bSrftETlRltfc't-5*&o*l*5j:t/»2 uyXJtf«ft3 O b,- 5 0 b 

(012 (b) #fiS) w***J:lJKi«$J:Q 4 t>*#iV" 

[0 1 1 1 1 

#bii5^X3 1 Oft^4oJ:t^ffi$Sr^:#<i-5fc«)Jctt, Sl*5iD J «2uyXiBft3 0b, 50b?: 

, mkffi^2 O^b^l i^Xitufg#3 0 b^ s ^1 UVXiuJ§g#3 0 b*b»2 UV-XfiJlEflcs 0 b#, -tix-pjx 

flftfUL^t^^oitfi-cfcSr i«SjE&J!-e*5. rixfci-tK Iiiltfl5*f2 0^±tcu^X3 1 *5*ric$ti/* (Ell 2 

(d) #JR) o 

[0 112] 

:ouyX3i it mi 2 (d) fcL*-*-J:'5fc:, Ml u>-X8B3 o£, *i uyXft3 o©±l:^$nt«2 

[0113]' 

fc5V^fi > ^2uyXg|S50^fiWin, Il^Xa530^)ltff$S:*#<t^ri:^^§ c Z<DWfe % \s 
VX3 lom&m&&&<1rZZk&X-%Z>; ^1*5^^2^^X353 0, 5 0cO®Jfr*fi N £*ufe«:»J5M"*fe 
*^fflv^5WK^Slil^5^iJcJ:9pS^5r i^-e^5 o .^Jboiflfc J; 9. 3t^*-=F- 7 4*s#feJx5 (HI 

12 ( d ) #fig) 0 ■ 
[0 114[ 

*Wt«K:««3lt*« : f-7 4 0»3t*jfe»c:J:nfi, *lo«i3 0 aKfaitT, *1©S*3 O aJ:!)M»^ 
0 a SrP±tH^5r iJdiO, M 1 U-VXfftigffc 3 0 b <D±\Z%Z 2 WXifrlEjfcS 0 b Sr^bfc^, »1 
3SJ:tfM2 U>-XHu|gft:3 0 b, 5 0 bSr^bS-frSo r^l:*5l^, ^2 uyXilftS 0 bttfl l/yX|9 
IBfr'3 0 b i <9 fcttaf36S'/h^vvfcft % f2 l/VXttj|g^5 0 b ttjfr 1 1x^X^12*^3 Obi:!) ^Tft^WgU^o CI 

HlcJitK ■**Wte#b*u5u>'X3 10***5«tt/KSSr*:#<-r5^t3SST?#5o 
[0 115] 
(3) ^ 3 (Dili 

»3<7>HJ£0J-T?tt, i±Jttfl5^2 0lC(Sl(nil^iRl3 0 a Lfc^ffiffc^-frS r itij, ttiltffi4£ 2 0 <0± 

KuvXco-gp (Iiuyxa3 0) SrJUMfcU #c^T\ WIEi^^Xo— fflfcrfij«tT^2oar}K 6 0 a SrqfctHLfcft 

mit^i^t^xv. mMm^2o<D±Ku^x4i^m^-r^m^^^xmMir^ (B13 (a) -an ( 

e) #fig) o 013 (a) -013 (e) tt-tft-Wu *^1fc<om&\Z.fc%%^m*<omWJ&*&m LfcM 3 OH 
[0116] 

£1\ *l<7)|ttt<O^Jft-C*b*:o'tia»fc, m J*S« 2 0 tr*tr#5*»-MB 2 2 5 (013 (a) #«!) 

o 

[0 117] 
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(17) 

b ■kmjS.-f* (El 1 3 ( a ) #180 , 
[0118] 

&fc, %iu>XffimW3 0b\z=.*/v*?-mi sZtt^-tZ^t^xy^ l U>-Xff)|g^3 0 b-SrSM-fk^-fr 
•C, wXro— «B (^l^>-XgC3 0) Sr^-TS (El 1 3 (b) #HB) . 
[0119] 

Sfefcv *1 0»d[Rl»t-C., fg20^}g6 0 a Srttmi" 5 i i: K J:.9 » H U-VXS5 3 0©±fc£2 V^X 

WKfl£6 0bSrJ»fiK-f'5 (El 13 (c)#J»). • • . 

[0120] - 
Sg^T, J&2 VfXIMMc.6 0 b t^^^-^ 1 3Srft-^i-5wi:fcJ:«J, ro«2 V^XfSi#6 0 b*gft$ 
(Ell 3 (d) #RB) .. rix»cJ:!K Ml uxXg|53 0©-bfc*2 u^X»6 0 tr»riti- # *. «-h<axgK <£ 9 
, tbS*BPl2 0©±l:i/yX4 1 (HlS-U) #HB) . r©i/yX4iil Ell 3 (e) fc*-*\fc3fc: 

, f lwyXgC3 0t; ^1 l^XgB3 0<O±fc^/£$*ufcS&2 U^X|flS6 OiHftS. f&WlsXUS 
0 cDBSt*^ m 2 1/^XgB 6 0 <D®tM*i: L <.-f-3 r i: ^T*t 3„ 

[0 12 1] 

feS^tt, i/yx»6 oofflJr*J:H» JRl I'i'XW 3 OOJBWtr***"*"*- v 
1^X4 l<DiH^BgStSr^<i-5r t^"C#5. JR 1 « J: tJt« 2 k>-XgB3 0, 6 0©BSr*tt» mfef:»**"*fc 

13 ( e ) #fiS) o ' 
[0122] 

Ml *5 ^12^3 0 a-, 6 0 a CDOttti^Site, m 1 71218 5?®lS 1 0 a ©Sktt}*fei: l^#-C*>3 

. «l*S.fct«&2©«W3 O a, eOaOtflli, KfilSLfcJ: 5 f, »10«|(3 0 : aJ:9J(l20«l6 0a 

[0 12 3] 

Ilt3J:tJ ! S2l/i'X|tm!3 0b, 6 0 b ©SMfc#ifej±, lttriSLfcm 1 pMMmt m&thZp 
[0124] 

*mmm\z.&zyt¥m*7 6<DMmj;mz£tir£, mi u^xmm#3 o b zmkz-&tcm\~m2.u^xmmw6 o 

bSr«fl;**5. mi Ob©tt«^<Sv^*fr-C*>o-Ct,._JBl u^Xflt)IEflf3.0 b Sr5t 

Jl fcHSte $ * 3 - t *s -C 1 5 o 
[0125]. 

!^*3, *nis««it-*3^-c, s i ©ni»ic*3it5 vyxiifl: i o bbmkT.mtmwz. mi ^^^m^-3 o 

b*sJ;tf/*fcB:*2 u^XtufE#:6 0 b £?Hl;£#3Hifc» ttlffif 2 0S:iSITlSl#iafc«T-fftJt5: 
2. S^^M^7t*T- 

[0 12 6] . 
Ell 4f±. 3|s:|gWSrag^Lfcm2©|lite<D^^c#5>cB«5tM*)t^2 0 O&m&toK^-rWrmWehZo 

[0127] 

*mM<Ditmiz&z>m%%m&ytm :: F- 2 o of*. 1/^x210^ Krj6L/t**te©^ji©3t^*^-©j!i3t*ifeS:* 
« L-c^$jxfct©-efc5^£(^tt, m 1 (DmmcDMm\zmz>mm%m&ftm* 1 0 0 1 \*&mm<»mmz&-rz> 

. mi©Hi£^«Hc#5ffi3g3tSIS3t^l 0 0i:|IHe<)»c|HC«l|gS:^-r5*^ll^ffwttlRl-^-§-Sr#bT, * 
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(18) 

[0 12 8] 

fyX2 1 Ofi, Hi 2 O t. %\ l^XSfi2 2 0 <D±.\zM$.&fotz.% 2 WXg|5 2 4 0£d>ibfc5. U- 

yX2 1 Ott. tuxELfcmi~^3©^J£M©^-r^^igfflLT^1-5ri^T-#5 0 
[0 12 9] 

^<D^%m.^%^={-2 o otcitvfi, ttiiE tfcg? l <r>mM<DWM.<r>m-t%^M.%^ l o o iPHtof^fflfcit^gb 

[0130] 

[0131] 
[0 13 2] 

UtWLfcj&s, ^SfeSiO&DT^CDtecDW*^ GalnPl, ZnSSef, I nGa.N5S, AlGaN 

I nGaAsf« Ga I riNAsl. G a A s S b^©2ff MSIrlV^r t tWIg-efeS. 
[0 13 3] 

±IB30t^*©ffi«3tS!«3t*- : F-t?tt. te-&ife¥3l#*tE i L-XG a A s KtESrfflv^fc*frSrg%UfedS, to 
©Sfi« ^Jxtf. G a Nltt, A 1 NStS> I n PSffi, G a PIS, ZnSeSS, ZnS^tS, CdTeStS, 
ZnTeffi, C d SSSf ©ft^feff SSS^^l^ I 5. 

[01] mi (a) ~eii ( c ) t±*tveti^ *&w*&m \^izm i <omM<DMteic&5ftmm*<Dmm*&&m : & . 

[04] 0 2 *3 «fclF0 3 K*t-ffi»3ta*3t*^©^M5SXSSra*W^*i-»fffi0-e*)«. 
[0 5] 0 2*5j:t*0 3 fc^ffi*^^**^©— MJtXSSr*a«jfc*t"IWffiia-C*>S. 
[0 6] 0 2^«ttJ50 3fc^B^3tS^^^©— »iiX®^^tw^i-»rS0-e&5. 

[0 7 ] 0 2*; j:o«H 3 ^*^ffi«3ta«3t*^©-»axe***w^*iii)fB5ia-c**. 

[0 8 ] 0 2 *5 J;tf0 3 fc^^B**®***^©— SlJtXS*«*«jJJ:*-*1lPfaDia-C*> 
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(54) METHOD FOR MANUFACTURING OPTICAL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing an optical 
element wherein the shape of a lens can properly be controlled. 
SOLUTION: The method for manufacturing an optical element emits light from an 
emitting surface or takes light from an incident surface. The method includes 
discharging liquid droplets toward the emitting surface or incident surface to form a 
lens precursor on the emitting surface or incident surface and curing the lens 
precursor with the emitting surface or incident surface facing down nearly vertically 
to form the lens precursor on the emitting surface or incident surface. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the manufacture approach of an optical element of emitting light from an outgoing radiation side, or 
incorporating light from plane of incidence, 

By carrying out the regurgitation of the drop towards said outgoing radiation side or plane of incidence, a lens 
precursor is formed on this outgoing radiation side or plane of incidence, 

The manufacture approach including forming a lens on this outgoing radiation side or plane of incidence by 
stiffening said lens precursor in the condition of having ****ed mostly said outgoing radiation side or plane of 
incidence downward [ vertical ] of an optical element. 
[Claim 2] 

It is the manufacture approach of an optical element of emitting light from an outgoing radiation side, or 
incorporating light from plane of incidence, 

By carrying out the regurgitation of the drop towards said outgoing radiation side or plane of incidence, a lens 
precursor is formed on this outgoing radiation side or plane of incidence, 

The manufacture approach including forming a lens on this outgoing radiation side or plane of incidence by 
stiffening this lens precursor, where this outgoing radiation side or plane of incidence is carried out mostly 
downward [ vertical ] after carrying out predetermined time hardening of said lens precursor, where said outgoing 
radiation side or plane of incidence is mostly made into vertical facing up of an optical element. 
[Claim 3] 

It is the manufacture approach of an optical element of emitting light from an outgoing radiation side, or 
incorporating light from plane of incidence, 

By carrying out the regurgitation of the 1 st drop towards said outgoing radiation side or plane of incidence, the 
1st lens precursor is formed on this outgoing radiation side or plane of incidence, 

The 2nd lens precursor is formed on said 1st lens precursor towards said 1st drop by carrying out the 

regurgitation of the 2nd drop with viscosity higher than this 1st drop,... , ... 

The manufacture approach including forming a lens on this outgoing radiation side or plane of incidence by 
stiffening said 1 st and 2nd lens precursor of an optical element. 
[Claim 4] 

It is the manufacture approach of an optical element of emitting light from an outgoing radiation side, or 
incorporating light from plane of incidence, 

By carrying out the regurgitation of the 1st drop towards said outgoing radiation side or plane of incidence, the 
1st lens precursor is formed on this outgoing radiation side or plane of incidence, 

The 2nd lens precursor is formed on said 1 st lens precursor towards said 1 st drop by carrying out the 
regurgitation of the 2nd drop with viscosity lower than this 1 st drop, 

The manufacture approach including forming a lens on this outgoing radiation side or plane of incidence by 
stiffening said 1st and 2nd lens precursor in the condition of having ****ed mostly said outgoing radiation side or 
plane of incidence downward [ vertical ] of an optical element. 
[Claim 5] 

It is the manufacture approach of an optical element of emitting light from an outgoing radiation side, or 
incorporating light from plane of incidence, 

By [ which breathed out the 1st drop towards said outgoing radiation side or plane of incidence ] carrying out 
postcure, some lenses are formed on said outgoing radiation side or plane of incidence, 
The manufacture approach including forming a lens on said outgoing radiation side or plane of incidence by 
[ which breathed out the 2nd drop towards said some of lenses ] carrying out postcure of an optical element. 
[Claim 6] 



In claim 5, 

The manufacture approach of an optical element of stiffening said 1st drop where said outgoing radiation side or 

plane of incidence is carried out mostly downward [ vertical ]. 

[Claim 7] 

In claims 5 or 6, 

The manufacture approach of an optical element of stiffening said 2nd drop where said outgoing radiation side or 

plane of incidence is carried out mostly downward [ vertical ]. 

[Claim 8] 

In claims 1 or 2, 

The regurgitation of said drop is the manufacture approach of an optical element performed with the ink jet 
method or a dispenser. 
[Claim 9] 

In claim 3 thru/or either of 7, 

The regurgitation of said 1st and 2nd drops is the manufacture approach of an optical element performed with the 

ink jet method or a dispenser. 

[Claim 10] 

In claims 1 or 2, 

Said drop is the manufacture approach of an optical element which consists of an ingredient which can be 
hardened by giving energy. 
[Claim 11] 

In claim 3 thru/or either of 7, 

Said 1st and 2nd drops are the manufacture approaches of an optical element which consist of an ingredient 
which can be hardened by giving energy. 
[Claim 12] 

In claim 1 thru/or either of 1 1 , 

Said lens is the manufacture approach of an optical element which consists of ultraviolet curing mold resin. 
[Claim 13] 

In claim 1 thru/or either of 12, 

Said optical element is the manufacture approach of an optical element which is a field luminescence mold light 
emitting device. 
[Claim 14] 
In claim 13, 

Said field luminescence mold light emitting device is the manufacture approach of an optical element which are 
either field luminescence mold semiconductor laser, semi-conductor, light. emitting^diode and organic ... 
electroluminescence equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates the configuration of a lens to the manufacture approach of a controllable optical element 
appropriately. 
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[0002] 

[Background of the Invention] 

A lens may be formed on the outgoing radiation side of a light emitting device, or the plane of incidence of a 
photo detector for the purpose of improving the joint effectiveness of incident light or outgoing radiation light. In 
this case, in order to give a desired optical property to incident light or outgoing radiation light, it is important to 
control the configuration of said lens strictly. 
[0003] 

[Problem(s) to be Solved by the Invention] 

The purpose of this invention is about the configuration of a lens to offer the manufacture approach of a 

controllable optical element appropriately. 

[0004] 

[Means for Solving the Problem] 

1. Manufacture Approach of 1st Optical Element of this Invention 
The manufacture approach of the 1st optical element of this invention, 

It is the manufacture approach of an optical element of emitting light from an outgoing radiation side, or 
incorporating light from plane of incidence, 

By carrying out the regurgitation of the drop towards said outgoing radiation side or plane of incidence, a lens 
precursor is formed on this outgoing radiation side or plane of incidence, 

By stiffening said lens precursor in the condition of having ****ed mostly said outgoing radiation side or plane of 
incidence downward [ vertical ], it includes forming a lens on this outgoing radiation side or plane of incidence. 
[0005] 

In this application, "vertical facing down" calls the same direction the sense of gravity mostly. Moreover, the 

sense almost opposite to the sense of gravity is called "vertical facing up." 

[0006] 

Moreover, in this application, "an outgoing radiation side or plane of incidence" is an "outgoing radiation side", 
when it is the optical element to which said optical element emits light from an outgoing radiation side, and when 
said optical element incorporates light from plane of incidence, it is "plane of incidence." When "an outgoing 
radiation side or plane of incidence" is an "outgoing radiation side" when the optical element of this invention is a 
light emitting device, and the optical element of this invention is specifically a photo detector, "an outgoing 
radiation side or plane of incidence" is "plane of incidence." 
[0007] 

According to the manufacture approach of the 1st optical element of this invention, where said outgoing radiation 
side or an outgoing radiation side is carried out mostly downward [ vertical 1 said lens precursor is hardened. The 
curvature and height of a. lens can be enlarged. by the simple approach, .without this needing/the.surface treatment 
for enlarging the curvature and height of a lens etc. 
[0008] 

Moreover, alignment of said outgoing radiation side or plane of incidence, and said lens can be easily performed by 
forming said lens directly on said outgoing radiation side or an outgoing radiation side. Thereby, improvement in 
productivity can be aimed at. 

2. Manufacture Approach of 2nd Optical Element 

The manufacture approach of the 2nd optical element of this invention, 

It is the manufacture approach of an optical element of emitting light from an outgoing radiation side, or 
incorporating light from plane of incidence, 

By carrying out the regurgitation of the drop towards said outgoing radiation side or plane of incidence, a lens 

precursor is formed on this outgoing radiation side or plane of incidence; - .. : - 

Where said outgoing radiation side or plane of incidence is mostly made into vertical facing up, after carrying out 
predetermined time hardening of said lens precursor, it includes forming a lens on this outgoing radiation side or 
plane of incidence by stiffening this lens precursor in the condition of having ****ed mostly this outgoing 
radiation side or plane of incidence downward [ vertical ]. 
[0009] 

According to the manufacture approach of the 2nd optical element of this invention, the same operation and 
effectiveness as the manufacture approach of the 1st optical element mentioned above can be done so. 
Furthermore, according to the manufacture approach of the 2nd optical element of this invention, the 
configuration of said lens precursor can be adjusted by adjusting the time amount which stiffens said lens 
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precursor where said outgoing radiation side or plane of incidence is mostly made into vertical facing up, and the 
time amount which stiffens said lens precursor where said outgoing radiation side or plane of incidence is carried 
out mostly downward [ vertical ]. 
[0010] 

Moreover, since the viscosity of said lens precursor is low, if said outgoing radiation side or plane of incidence is 
carried out mostly downward [ vertical ] for example When said lens precursor cannot be held on said outgoing 
radiation side or plane of incidence, When first the predetermined time aforementioned lens precursor is stiffened 
where said outgoing radiation side or plane of incidence is mostly made into vertical facing up, and said outgoing 
radiation side or plane of incidence is ****ed mostly downward [ vertical ] After raising the viscosity of said lens 
precursor on said outgoing radiation side or plane of incidence to. extent which can hold said lens precursor, said 
lens can be formed by stiffening said lens precursor in the condition of having ****ed mostly said outgoing 
radiation side or plane of incidence downward [ vertical ]. By the above, even if it is the case that the viscosity of 
said lens precursor is low, said lens which has a desired configuration can be formed. 

3. Manufacture Approach of 3rd Optical Element 

The manufacture approach of the 3rd optical element of this invention. 

It is the manufacture approach of an optical element of emitting light from an outgoing radiation side, or 
incorporating light from plane of incidence, 

By carrying out the regurgitation of the 1st drop towards said outgoing radiation side or plane of incidence, the 
1 st lens precursor is formed on this outgoing radiation side or plane of incidence, 

The 2nd lens precursor is formed on said 1st lens precursor towards said 1st drop by carrying out the 
regurgitation of the 2nd drop with viscosity higher than this 1st drop, 

By stiffening said 1st and 2nd lens precursor, it includes forming a lens on this outgoing radiation side or plane of 

incidence. 

[0011] 

According to the manufacture approach of the 3rd optical element of this invention, a lens with large curvature 
and height can form the optical element formed on said outgoing radiation side or the outgoing radiation side 
towards said 1st drop by [ in_which said 2nd lens precursor was formed on this 1st lens precursor ] carrying out 
postcure by carrying out the regurgitation of the 2nd drop with viscosity higher than this 1 st drop. 

4. Manufacture Approach of 4th Optical Element 

The manufacture approach of the 4th optical element of this invention, 

It is the manufacture approach of an optical element of emitting light from an outgoing radiation side, or 
incorporating light from plane of incidence, 

By carrying out the regurgitation of the 1 st drop towards said outgoing radiation side or plane of incidence, the 

listUens. precursor is, formed on.this-outgoing-radiation side.or-pJane of .incidence., ; - — : ; : . w^;. 

The 2nd lens precursor is formed on said 1 st lens precursor towards said 1st drop by carrying out the 
regurgitation of the 2nd drop with viscosity lower than this 1 st drop, 

By stiffening said 1st and 2nd lens precursor in the condition of having ****ed mostly said outgoing radiation side 
or plane of incidence downward [ vertical ], it includes forming a lens on this outgoing radiation side or plane of 
incidence. 
[0012] 

According to the manufacture approach of the 4th optical element of this invention, after forming the 2nd lens 
precursor on the 1 st lens precursor towards said 1 st drop by carrying out the regurgitation of the 2nd drop with 
viscosity lower than this 1st drop, this 1st and 2nd lens precursor is stiffened. In this case, since viscosity is 
smaller than said 1st lens precursor, this 2nd lens precursor is prolonged downward by said 2nd lens precursor 
rather than this 1st lens precursor. The curvature and height of a lens which are finally obtained by this can be 
enlarged. 

5. Manufacture Approach of 5th Optical Element 

The manufacture approach of the 5th optical element of this invention, 

It is the manufacture approach of an optical element of emitting light from an outgoing radiation side, or 
incorporating light from plane of incidence, 

By [ which breathed out the 1 st drop towards said outgoing radiation side or plane of incidence ] carrying out 
postcure, some lenses are formed on said outgoing radiation side or plane of incidence, 

By [ which breathed out the 2nd drop towards said some of lenses ] carrying out postcure, it includes forming a 
lens on said outgoing radiation side or plane of incidence. 
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[0013] 

According to the manufacture approach of the 5th optical element of this invention, after stiffening said 1st lens 
precursor, said 2nd lens precursor is stiffened. Thereby, even if it is the case that the viscosity of said 1st lens 
precursor is low, said 1st lens precursor can be stiffened certainly. 
[0014] 

In this case, said the 1 st drop and/or said 2nd drop can be stiffened where said outgoing radiation side or plane of 
incidence is carried out mostly downward [ vertical ]. Thereby, a lens with large curvature and height can be 
obtained. 
[0015] 

Said manufacture approach of the 1st - the 5th optical element can take following modes (1) - (4). 
[0016] 

(1) The ink jet method or a dispenser can perform the regurgitation of said drop (said 1st and 2nd drops are 
included). 

[0017] 

(2) Said drop (said 1 st and 2nd drops are included) can consist of an ingredient which can be hardened by giving 
energy. Thereby, the lens by which the configuration was controlled can be obtained. 

[0018] 

(3) Said lens can consist of ultraviolet curing mold resin. Ultraviolet curing mold resin is hardened by short-time 
UV irradiation, for this reason — like a heat process — etc. — it can be made to harden without passing through 
the process which is easy to give the damage to a component Therefore, in order to form said lens, when using 
ultraviolet curing mold resin, effect which it has to a component can be lessened. Moreover, generally ultraviolet 
curing mold resin has many which have the high permeability of light. For this reason, it is effective especially 
when forming the lens which the long optical path length has from there being little loss of light. 

[0019] 

(4) Said optical element can be a field luminescence mold light emitting device. 
[0020] 

in this case, said field luminescence mold light emitting devices are either field luminescence mold semiconductor 
laser, semi-conductor light emitting diode and organic electroluminescence equipment — it comes out and a 
certain thing is made. The curvature and height of a lens can be enlarged by the simple approach, without this 
needing the surface treatment for enlarging the curvature and height of a lens etc. Thereby, compaction of the 
configuration of an optical coupling system and reduction of cost can be aimed at. 
[0021] 

Moreover, the alignment precision of the outgoing radiation side of said field luminescence mold light emitting 
device and said lens can be raised by_ forming a lens.directLy.on^n.,outgoing^radiation . side..Thereby,^tbeJo.int ~ . ..... 

effectiveness of said field luminescence mold light emitting device and lens can be raised, and also improvement 

in productivity can be aimed at. 

[0022] 

[Embodiment of the Invention] 

Hereafter, the gestalt of suitable operation of this invention is explained, referring to a drawing. 
[0023] 

[The gestalt of the 1st operation] 

1 . Manufacture Approach of Optical Element 

Drawing 1 (a) - drawing 1 (c) are the sectional views showing typically the manufacture approach of the optical 

element 70 concerning the gestalt of the 1st operation which applied this invention, respectively. 

[0024]- - - -. V~V-,i., ....... 

In the gestalt of this operation, an optical element 70 is a light emitting device or a photo detector. For example, 
in the case of a light emitting device, it has the part (outgoing radiation side) which emits light, and, in the case of 
a photo detector, has the part (plane of incidence) which incorporates light. Specifically as a light emitting device, 
semiconductor laser, semi-conductor light emitting diode, and organic electroluminescence equipment can be 
illustrated. Moreover, as a photo detector, a solid state image sensor, a photodiode, and a MSM photodetector 
can be illustrated. 
[0025] 

By the manufacture approach of the optical element of the gestalt this operation, how to form a lens 10 on an 
outgoing radiation side or plane of incidence ("for an outgoing radiation side to be said" hereafter) 20 is explained. 
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[0026] 

(1) First, form the optical element sections 22 containing 20 (refer to drawing 1 (a)), such as an outgoing radiation 
side, before forming a lens 10 (refer to drawing 1 (c)). The optical element section 22 is a part required to drive as 
a component. In addition, the configuration and the manufacture approach of the optical element section 22 
change with classes of component etc. For this reason, in drawing 1 (a) - drawing 1 (c), the illustration about the 
component and its manufacture approach of the optical element section 22 omits an outgoing radiation side etc. 
except for 20. 
[0027] 

Subsequently, lens precursor 10b is formed on [, such as an outgoing radiation side of the optical element section 

22, ] 20 (refer to drawing 1 (a)). 

[0028] 

By [, such as an outgoing radiation side of the optical element section 22, ] carrying out the regurgitation of the 
drop 10a from the drop delivery 12 to 20, as shown in drawing 1 (a), specifically, lens precursor 10b is formed. In 
this case, the magnitude of 10b of a lens precursor is controllable by adjusting the discharge quantity of drop 10a. 
[0029] 

A dispenser or the ink jet method can be illustrated as an approach of carrying out the regurgitation of the drop 
10a. It is desirable to choose the regurgitation approach in consideration of viscosity, discharge quantity, etc. of 
drop 10a. For example, when using the ink jet method, as for the viscosity of drop 10a, it is desirable to use by 
about 20cps or less. On the other hand, when using a dispenser, the viscosity of drop 10a may be higher than this. 
Since a dispenser can be made [ many ] by the discharge quantity of a drop, when forming a comparatively big 
lens, it is a useful approach. Moreover, since the ink jet method can control the discharge quantity and the 
regurgitation location of a drop strictly, when forming a detailed lens, it is a useful approach. 
[0030] " 

Moreover, lens precursor 1 0b is changed into a lens 1 0 (refer to drawing 1 (c)) according to a next hardening 
process. Lens precursor 10b (drop 10a) consists of a liquid ingredient (for example, ultraviolet curing mold resin or 
heat-curing mold resin) which can be hardened by giving energy, such as heat or light. Thereby, the lens 10 by 
which the configuration was controlled can be obtained. As ultraviolet curing mold resin, the acrylic resin and the 
epoxy system resin of an ultraviolet curing mold are mentioned, for example. Moreover, as heat-curing mold resin, 
the precursor of the polyimide system resin of a heat-curing mold etc. can be illustrated. 
[0031] 

■ Ultraviolet curing mold resin is hardened by shortHiime UV irradiation, for this reason — r like a heat process — 
^etc. — it can be made to harden without passing through the process which is easy to give the damage to a 

- component Therefore, in order to form a lens 10, when using ultraviolet curing mold resin for lens precursor 10b 
ft (drop. 1.0a),. effect which it has to a„ component. can be lessened, .v-...;.^---.--- . ,~. 

< [0032] .. ■ . ■■■ ■ 

Moreover, generally ultraviolet curing mold resin has many which have the high permeability of light. For this 
reason, it is effective especially when forming the lens which the long optical path length has from there being 
little loss of light. 
[0033] 

Generally ultraviolet curing mold resin contains at least one sort and a photopolymerization initiator among a 
prepolymer, oligomer, and a monomer. When the size of the selectivity of viscosity is taken into consideration 
among ultraviolet curing mold resin, it is desirable to use acrylic resin. As an example of ultraviolet curing mold 
acrylic resin, methacrylate, such as acrylate, such as epoxy acrylate, urethane acrylate, polyester acrylate, poly 
ETO acrylate, and SUPIRO acetal system acrylate, epoxy methacrylate, SUPIRO acetal system acrylate, 

- polyester methacrylate, and polyether methacrylate, can be used. - 
[0034] 

(2) Subsequently, form a lens 1 0 on [, such as an outgoing radiation side, ] 20 by stiffening lens precursor 1 0b in 
the condition of having ****ed 20 downward [ vertical ] mostly, such as an outgoing radiation side, (refer to 
drawing 1 (b) and drawing 1 (c)). 
[0035] 

As a result of lens precursor 10b's being pulled downward [ vertical ] (the direction of the void arrow head shown 
in drawing 1 (b)) by gravity by specifically changing into the conditions of having ****ed 20 downward [ vertical ] 
mostly, such as an outgoing radiation side, as shown in drawing 1 (b), lens precursor 10b is prolonged downward 
[ vertical ]. Lens precursor 10b is stiffened by giving an energy line 13 to lens precursor 10b in this condition. A 
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lens 10 is obtained according to this process. The curvature and height of a lens 10 which were obtained are 
larger than the curvature and height of lens precursor 1 0b before [, such as an outgoing radiation side, ] ****ing 
20 downward [ vertical ]. 
[0036] 

Moreover, in order to enlarge the curvature and height of a lens 10 which are obtained, the ingredient for forming 
lens precursor 10b has the desirable one where specific gravity is larger. However, when 20, such as an outgoing 
radiation side, is ****ed downward [ vertical ] in this case, it is required to be the specific gravity which is extent 
from which lens precursor 20 to 10b, such as an outgoing radiation side, is not desorbed. 
[0037] 

An example of the equipment 300 for making drawing 1 5 harden lens precursor 1 0b is shown. Drawing 15 shows 
the case where two or more lens precursor 1 0b by which two or more optical elements 70 (not shown) were 
formed on [, such as an outgoing radiation side of each optical element 70, ] 20 (not shown) in the optical element 
array 1000 arranged regularly is hardened. Moreover, in this equipment 300, the case where ultraviolet rays 213 
(refer to drawing 1 5 ) are used is shown as an energy line used in order to harden lens precursor 10b. 
[0038] 

This equipment 300 contains the sealed box 86, and the inert gas inlet 82, the exhaust port 84 and UV outgoing 
radiation section 90 which were installed in the box 86. The inert gas inlet 82 is formed in order to introduce inert 
gas, such as nitrogen and an argon, in a box 86. In case lens precursor 10b is hardened, it is desirable to make it 
oxygen not exist in the perimeter of lens precursor 10b. For this reason, for example, where the inside of a box 86 
is filled with inert gas, lens precursor 10b is hardened. 
[0039] 

Moreover, the optical element array 1000 carries out an outgoing radiation side etc. downward [ vertical ] (not 
shown), and installs it. In drawing 15 , the installation side (outgoing radiation side) of lens precursor 10b and the 
field of the opposite side are pasted up with the binder 80 among the optical element arrays 1000. As a binder 80, 
an adhesive tape can be illustrated, for example. 
[0040] 

Furthermore, in the equipment 300 shown in drawing 1 5 , since ultraviolet rays are irradiated at lens precursor 
10b, the optical fiber 90 for UV irradiation is installed. After outgoing radiation of the ultraviolet rays 213 is carried 
out from UV outgoing radiation section 92 of this optical fiber 90 for UV irradiation, ultraviolet rays 213 are 
irradiated to lens precursor 10b. Thereby, lens precursor 10b hardens and a lens 10 is formed. 
[0041] 

A lens 1 0 is formed on [, such as an outgoing radiation side mentioned above according to the above process as 
shown in drawing 1 (c), ] 20. This lens 10 has curvature and large height as compared with lens precursor 10b 
.(refer-to drawing J. (a)Xbefore [.such, as. an. outgoing radiation side, ],**.*„*ing.20-downward..[ vertical X Moreover, 
this lens 10 is formed from the transparent quality of the material to 20 to outgoing radiation or the light by which 
incidence is carried out, such as an outgoing radiation side. 
[0042] 

According to the manufacture approach of the optical element of the gestalt this operation, where [, such as an 
outgoing radiation side, ] 20 is carried out mostly downward [ vertical ], lens precursor 1 0b is hardened. The 
curvature and height of a lens can be enlarged by the simple approach, without this needing the surface treatment 
for enlarging the curvature and height of a lens etc. 
[0043] 

Moreover, alignment of 20 and lenses 1 0, such as an outgoing radiation side, can be easily performed by forming a 
lens 10 directly on [, such as an outgoing radiation side, ] 20. Thereby, improvement in productivity can be aimed 

at. , v. . 

[0044] 

In addition, in the gestalt of this operation, where [, such as an outgoing radiation side, ] 20 is mostly made into 
vertical facing up, after carrying out predetermined time hardening of the lens precursor 10b, where [, such as an 
outgoing radiation side, ] 20 is carried out mostly downward [ vertical ], lens precursor 10b can be hardened. Here, 
the configuration of lens precursor 10b can be adjusted by adjusting the time amount which stiffens lens 
precursor 10b where [, such as an outgoing radiation side, ] 20 is mostly made into vertical facing up, and the time 
amount which stiffens lens precursor 10b where [, such as an outgoing radiation side, ] 20 is carried out mostly 
downward [ vertical ]. 
[0045] 



Moreover, when [ for example, ] lens precursor 1 0b cannot be held on [, such as an outgoing radiation side, ] 20 if 
an outgoing radiation side etc. ****s 20 downward [ vertical ] mostly since the viscosity of lens precursor 10b is 
low, By first stiffening predetermined time lens precursor 10b, where [, such as an outgoing radiation side, ] 20 is 
mostly made into vertical facing up, when [ f such as an outgoing radiation side, ] 20 is carried out mostly . 
downward [ vertical ], the viscosity of lens precursor 10b is raised on [, such as an outgoing radiation side, ] 20 to 
extent which can hold lens precursor 10b. Then, a lens 10 can be formed by stiffening lens precursor 10b in the 
condition of having ****ed 20 downward [ vertical ] mostly, such as an outgoing radiation side. By the above, 
even if it is the case that the viscosity of lens precursor 10b is low, the lens 10 which has a desired configuration 
can be formed. 

2. Field Luminescence Mold Light Emitting Device 

Next, one example of the light emitting device obtained using the manufacture approach of the optical element 
mentioned above is explained. In the gestalt of this operation, the case where the field luminescence mold light 
emitting device (field luminescence mold semiconductor laser) 100 is used is explained as an optical element. 
[0046] 

(Structure of a field luminescence mold light emitting device) 

Drawing 2 is the sectional view showing typically the field luminescence mold light emitting device 100 obtained 
with the application of the manufacture approach of the optical element mentioned above. Drawing 3 is the top 
view showing typically the field luminescence mold light emitting device 100 shown in drawing 2 . Drawing 2 is 
drawing showing the cross section in the A- A line of drawing 3 . 
[0047] 

The field luminescence mold light emitting device 100 of the gestalt of this operation contains a substrate (this 
operation gestalt n mold GaAs substrate) 101 and the perpendicular resonator (it considers as a "resonator" 
below) 140 formed on the substrate 101, as shown in drawing 2 . This field luminescence mold light emitting 
device 100 can carry out outgoing radiation of the laser beam to a substrate 101 and a perpendicular direction 
from the outgoing radiation side 108 established in the top face of a resonator 1 40. 
[0048] 

In the field luminescence mold light emitting device 100 of the gestalt of this operation, the lens 1 10 is formed on 
the outgoing radiation side 108. This lens 1 10 is formed with the application of the manufacture approach of the 
optical element mentioned above. About the manufacture approach of this lens 1 1 0, it mentions later in the 
column of "the manufacture approach of a field luminescence mold light emitting device." 
[0049] 

Moreover, this lens 1 10 is formed from the transparent quality of the material from the outgoing radiation side 108 
to the laser beam by which outgoing radiation is carried out. Thus, when a lens 110 consists of the transparent 
quality of lhe material to said laser ;beam, it.becomes possible.to carry.out r outgoing radiation of the laser;beam . 
efficiently, and the efficient field luminescence mold semiconductor laser which can control the mode can be . 
obtained. 
[0050] 

Next, the component of others of this field luminescence mold light emitting device 100 is explained. 
[0051] 

In the gestalt of this operation, the side face of the pillar-shaped section 130 is covered for this resonator 140 by 
the insulating layer 106 including the column-like semi-conductor deposition object (it considers as the "pillar- 
shaped section" below) 130. 
[0052] 

The pillar—shaped section 130 is formed in the resonator 140. Here, in the pillar-shaped section 130, it is some 
resonators 140 and the semi-conductor deposition object of the shape of a column which contains the 2nd mirror 
104 at least is said. This pillar-shaped section 130 is embedded by the insulating layer 106. That is, the side face 
of the pillar-shaped section 130 is surrounded by the insulating layer 106. Furthermore, the 1st electrode 107 is 
formed on the pillar-shaped section 130. Moreover, the 1st electrode 107 has opening 1 18 in top-face 130a of the 
pillar-shaped section 130, and the outgoing radiation side 108 is established in opening 118. 
[0053] 

A resonator 140 For example, the distribution reflective mold multilayers mirror of 40 pairs which carried out the 
laminating of an n mold aluminum0.9Ga0.1 As layer and the n mold aluminumO.15GaO.85As layer by turns It 
consists of a layer and an aluminumO.3GaO.7As barrier layer. (It is hereafter called "the 1st mirror") 102 and GaAs 
— a well — a well — 30 pairs which carried out the laminating of the barrier layer 103 including the quantum well 
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structure where a layer consists of three layers and a p mold aluminum0.9Ga0.1 As layer, and the p mold 
aluminumO.15GaO.85As layer, by turns a distribution reflective mold multilayers mirror (It is hereafter called "the 
2nd mirror") The laminating of 104 is carried out one by one, and it is constituted. In addition, a presentation and 
number of layers of the 1st mirror 102, a barrier layer 103, and each class that constitutes the 2nd mirror 104 are 
not necessarily limited to this. 
[0054] 

The 2nd mirror 104 is used as p mold by doping C, and the 1st mirror 102 is used as n mold by doping Si. 
Therefore, a pin diode is formed of the 2nd mirror 104, the barrier layer 103 by which the impurity is not doped, 
and the 1st mirror 102. 
[0055] 

Moreover, in the gestalt of this operation, the case where the part applied in the middle of the 1st mirror 102 
among resonators 140 from the laser beam outgoing radiation side of the field luminescence mold light emitting 
device 100 sees clitteringly a laser beam outgoing radiation side, is etched into a circular configuration, and the 
pillar-shaped section 130 is formed is shown. In addition, although the flat-surface configuration of the pillar- 
shaped section 130 was made circular with the gestalt of this operation, this configuration can take the 
configuration of arbitration. 
[0056] 

Furthermore, the current constriction layer 105 which consists of an aluminum oxide can be formed in the field 
near a barrier layer 103 among the layers which constitute the 2nd mirror 104. This current constriction layer 105 
is formed in the shape of a ring. That is, the flat-surface configuration of this current constriction layer 1 05 is 
concentric circular. If it puts in another way, the cross section at the time of cutting this current constriction 
layer 1 05 in respect of being parallel to the X-Y flat surface in drawing 2 will be concentric circular. 
[0057] 

Moreover, in the field luminescence mold light emitting device 100 concerning the gestalt of this operation, as the 
side face of the pillar-shaped section 130 and the top face of the 1st mirror 102 are covered, the insulating layer 
106 is formed. 
[0058] 

In the production process of this field luminescence mold light emitting device 100, after forming the wrap 
insulating layer 1 06 for the side face of the pillar-shaped section 1 30, the 1 st electrode 1 07 is formed in the top 
face of the pillar-shaped section 130, and the top face of an insulating layer 106, and the 2nd electrode 109 is 
formed in rear-face 101b of a substrate 101, respectively. Generally in the case of these electrode formation, 
annealing treatment is performed at about 400 degrees C (see the manufacture process mentioned later). 
Therefore, when forming an insulating layer 1 06 using resin, in order to be able to bear this annealing down stream 

.-processing,, it is needed for the .resin which. constitutes an -insulating layer J 06. to ., be excellent in ; thermal.:.:: 

resistance. In order to fill this demand, it is desirable for the resin which constitutes an insulating layer 1 06 to be 
polyimide resin, fluororesin, acrylic resin, or an epoxy resin, and it is desirable especially from the ease and the 
insulating viewpoint of processing that it is polyimide resin. 
[0059] 

The 1st electrode 107 and the 2nd electrode 109 are formed in order to pour a current into a resonator 140. 
Specifically, a current is poured into a barrier layer 103 with this 1st electrode 107 and 2nd electrode 109. 
[0060] 

As the 1st electrode 107 is shown in drawing 2 , at least the part is formed in the top face of the pillar-shaped 
section 130. Specifically, the 1st electrode 107 is formed the top face of the pillar-shaped section 130, and on the 
insulating layer 106. The 1st electrode 107 can be formed from the cascade screen of the alloy of Au and Zn, and 
Ati. ~ - - ; - .... .. . ■ .. . ^ .. „• . . „ : . 

[0061] 

Moreover, the 1st electrode 107 has opening 1 18 in top-face 130a of a resonator 130. That is, the part (opening 
1 18) in which the 1st electrode 107 is not formed is prepared in the center section of top-face 130a of the pillar- 
shaped section 130. The outgoing radiation side 108 is established in this opening 118. This outgoing radiation side 
108 serves as outgoing radiation opening of a laser beam. In the field luminescence mold light emitting device 100 
of the gestalt of this operation, the case where the outgoing radiation side 108 is circular is shown. 
[0062] 

Furthermore, the 2nd electrode 109 is formed in rear-face 101b of a substrate 101. That is, in the field 
luminescence mold light emitting device 100 shown in drawing 2 , it joined to the 1st electrode 107 on the pillar- 
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shaped section 130, and has joined to the 2nd electrode 109 by rear-face 101b of a substrate 101. The 2nd 

electrode 109 can be formed from the cascade screen of the alloy of Au and germanium, and Au. 

[0063] 

(Actuation of a field luminescence mold light emitting device) . 

General actuation of the field luminescence mold light emitting device (field luminescence mold semiconductor 
laser) 1 00 of the gestalt of this operation is shown below. In addition, the drive approach of the following field 
luminescence mold semiconductor laser is an example, and various modification is possible for it unless it deviates 
from the meaning of this invention. 
[0064] 

First, luminescence by the recombination which the recombination of an electron and an electron hole will happen 
and will start in a barrier layer 103 with the 1st electrode 107 and the 2nd electrode 109 if the electrical potential 
difference of the forward direction is impressed to a pin diode arises. Then, in case the produced light goes back 
and forth between the 2nd mirror 104 and the 1st mirror 102, induced emission happens, and luminous intensity is 
amplified. If the Mitsutoshi profit turns around optical loss a top, laser oscillation will happen and incidence will be 
carried out to a lens 1 10 from the outgoing radiation side 108 on pillar-shaped section 130 top face. After a 
radiation angle is adjusted by this lens 1 10, outgoing radiation of the laser beam is carried out perpendicularly (Z 
direction shown in drawing 2 ) to a substrate 101. Here, perpendicular direction" means a perpendicular direction 
( drawing 2 Z direction) to surface 101a (field parallel to a X-Y flat surface in drawing 2 ) of a substrate 101 to 
the "substrate 101. 
[0065] 

(Manufacture process of a field luminescence mold light emitting device) 

Next, an example of the manufacture approach of the field luminescence mold light emitting device 100 shown in 
drawing 2 and drawing 3 is explained using drawing 4 - drawing 1 0 . Drawing 4 - drawing 1 0 are the sectional 
views showing typically one production process of the field luminescence mold light emitting device 1 00 of the 
gestalt of this operation shown in drawing 2 and drawing 3 , and support the cross section shown in drawing 1 , 
respectively. 
[0066] 

(1) Form the semi-conductor multilayers 150 in the front face of the substrate 101 which consists of an n mold 

GaAs by carrying out epitaxial growth first, modulating a presentation (refer to drawing 4 ). 

[0067] 

It consists of a layer and an aluminumO.3GaO.7As barrier layer, the 1st mirror 102 of 40 pairs to which the semi- 
conductor multilayers 1 50 carried out the laminating of for example, an n mold aluminum0.9Ga0.1 As layer and the 
n mold aluminumO.15GaO.85As layer by turns here, and GaAs — a well — a well — a layer consists of the 2nd 
...mirror; 1 04 of 30 pairs^which carried out theJaminating of the barrier layer 1 03 including.the quantum welt. : . 
structure which consists of three layers and a p mold aluminum0.9Ga0.1 As layer, and the p mold 
aluminumO.15GaO.85As layer by turns. The semi-conductor multilayers 150 are formed by making these layers 
**** on a substrate 101 in order. In addition, in case the 2nd mirror 104 is grown up, an AlAs layer or aluminum 
presentation forms at least one about 1 03-barrier layer layer in 0.95 or more AIGaAs layers (layer with high 
aluminum presentation). This layer oxidizes behind and turns into the current constriction layer 105. Moreover, as 
for the layer on the front face of the maximum of the 2nd mirror 104, it is desirable to make easy to make a 
carrier consistency high and to take ohmic contact to an electrode (the 1st electrode 107 mentioned later). 
[0068] 

Although the temperature at the time of performing epitaxial growth is suitably determined by the class of the 
growth approach, a raw material, and substrate 101 or the class of semi-conductor multilayers 150 to form, 
thicknessrahd the- carrier consistency; generally it is desirable that it is 450 degrees C - 800 degrees G: - - 
Moreover, the duration at the time of performing epitaxial growth as well as temperature is determined suitably, 
moreover — as the approach of carrying out epitaxial growth — organic metal vapor growth (MOVPE:Metal- 
Organic Vapor Phase Epitaxy) — law and MBE — law (Molecular Beam Epitaxy) — law or LPE — law (Liquid 
Phase Epitaxy) can be used. 
[0069] 

(2) Then, form the pillar-shaped section 1 30 (refer to drawing 5 ). 
[0070] 

On the semi-conductor multilayers 150, after applying a photoresist (not shown), specifically, the resist layer 
R100 of a predetermined pattern is formed by carrying out patterning of this photoresist by the photolithography 

- 11 - 



method. Subsequently, by using this resist layer R100 as a mask, by the dry etching method, a part of 2nd mirror 
104, barrier layer 103, and 1st mirror 102 are etched, and the column-like semi-conductor deposition object 
(pillar-shaped section) 130 is formed. Of the above process, as shown in drawing 5 , the resonator 140 containing 
the pillar-shaped section 130 is formed on a substrate 101. Then, the resist layer R100 is removed. 
[0071] ? 

(3) Subsequently, form the current constriction layer 105 if needed (refer to drawing 6 ). 
[0072] 

As shown in drawing 6 , into an about 400-degree C steam ambient atmosphere, by throwing in the substrate 101 
with which the resonator 140 was formed of the above-mentioned process, aluminum presentation in the 2nd 
above-mentioned mirror 104 can oxidize a high layer from a side face, and, specifically, can form the current 
constriction layer 105. It depends for an oxidation rate on the temperature of a furnace, the amount of supply of a 
steam, aluminum presentation of the layer (layer with said high aluminum presentation) which should oxidize, and 
thickness. In the field luminescence mold light emitting device equipped with the current constriction layer formed 
of oxidation, in case it drives, a current flows only into the part (part which has not oxidized) in which the current 
constriction layer is not formed. Therefore, it becomes controllable [ current density ] by controlling the range of 
the current constriction layer 105 to form by oxidation in the process which forms a current constriction layer. 
[0073] 

(4) Subsequently, form the insulating layer 106 which encloses the pillar-shaped section 130 (refer to drawing 7 ). 
[0074] 

Here, the case where polyimide resin is used is explained as an ingredient for forming an insulating layer 106. First, 
for example using a spin coat method, a resin precursor (polyimide precursor) is applied on a resonator 140, and a 
resin precursor layer (not shown) is formed. Under the present circumstances, it forms so that the thickness of 
said resin precursor layer may become larger than the height of the pillar-shaped section 130. In addition, as the 
formation approach of said resin precursor layer, well-known techniques, such as a dipping method besides the 
spin coat method mentioned above, a spray coating method, and the ink jet method, can be used. 
[0075] 

Subsequently, after heating using a hot plate etc. and removing a solvent, topH'ace 1 30a (refer to drawing 7 ) of 
the pillar-shaped section 130 is exposed for this substrate. As the approach of exposing top-face 130a of the 
pillar-shaped section 130, the CMP method, the dry etching method, the wet etching method, etc. can be used. 
Then, an insulating layer 1 06 is formed by making said resin precursor layer imide-ize in about 350-degree C 
furnace. In addition, the insulating layer stiffened nearly completely through the imide chemically-modified degree 
may be etched, and top-face 130a of the pillar— shaped section 130 may be exposed. 
[0076] 

(5) Next,form the. .1st electa 

outgoing radiation side 108 of a laser beam (refer to drawing 8 ). . - . 

[0077] 

First, before forming the 1st electrode 107 and the 2nd electrode 109, top-face 130a of the pillar-shaped section 
130 is washed using a plasma treatment method etc. if needed. Thereby, the component of the property stabilized 
more can be formed. It continues, for example, the cascade screen (not shown) of the alloy of Au and Zn and Au 
is formed in topH'ace 1 30a (refer to drawing 7 ) of an insulating layer 1 06 and the pillar-shaped section 1 30 with a 
vacuum deposition method. In this case, Au layer is formed in the maximum front face. Subsequently, the part by 
which said cascade screen is not formed in top-face 130a of the pillar-shaped section 130 is formed by the lift- 
off method. This part serves as opening 118 (refer to drawing 8 ). The outgoing radiation side 108 is established in 
opening 118. That is, the field in opening 118 functions as an outgoing radiation side 108 among top-face 130a of 
the pillar-shaped section 130. In addition, in said process, the dry etching method can also be-used instead of the 
lift-off method. 
[0078] 

Moreover, the cascade screen (not shown) of the alloy of Au and germanium and Au is formed in rear-face 101b 
of a substrate 101 with a vacuum deposition method. Subsequently, annealing treatment is carried out. It depends 
for the temperature of annealing treatment on an electrode material. In the case of the electrode material used 
with this operation gestalt, it usually carries out around 400 degrees C. 
[0079] 

According to the process of the above (1) - (5), the optical element section 160 including the outgoing radiation 
side 1 08 is formed (refer to drawing 8 ). An optical element 1 60 is a part required since the field luminescence 

- 12- 



mold light emitting device 1 00 drives as a component. 
[0080] 

(6) Subsequently, form a lens 1 10 on the outgoing radiation side 108 (refer to drawing 9 and drawing 1 0 ). 
[0081] 

First as shown in drawing 10 , specifically, lens precursor 1 10b is formed on the outgoing radiation side 108 by 
carrying out the regurgitation of the drop 1 10a towards the outgoing radiation side 108 by the ink jet method. 
Here, the case where lens precursor 1 10b consists of ultraviolet curing mold resin is explained. 

[0082] ■ • ' 

As the regurgitation approach of an ink jet, a pressure is produced by changing the magnitude of the air bubbles in 

a liquid (here lens material) with (i) heat, for example, and there are an approach of carrying out the regurgitation 

of the liquid and a method of making a liquid breathe out with the pressure produced by the (ii) piezoelectric 

device. From a viewpoint of the controllability of a pressure, the approach of the above (ii) is desirable. 

[0083] 

Alignment of the location of the nozzle 1 12 of the ink jet head 120 and the regurgitation location of drop 110a is 
performed using the well-known image recognition technique used by the exposure process and inspection 
process in a production process of a common semiconductor integrated circuit. For example, as shown in drawing 
9 , image recognition performs alignment of the location of the nozzle 112 of the ink jet head 120, and the opening 
1 1 8 of the field luminescence mold light emitting device 1 00. After alignment, after controlling the electrical 
potential difference impressed to the ink jet head 120, the regurgitation of the drop 1 10a is carried out. This 
forms lens precursor 1 10b on the outgoing radiation side 108 (refer to drawing 10 ). 
[0084] 

In this case, although there is a certain amount of dispersion in the regurgitation include angle of drop 1 10a 
breathed out from a nozzle 112, if the location which drop 110a reached is the inside of opening 118, drop 110a 
will get wet and amendment of a location will be made by breadth and the automatic target. 
[0085] • 

After performing the above process, as shown in drawing 10 , where the outgoing radiation side 108 is carried out 
mostly downward [ vertical ] (the direction of the void arrow head shown in drawing 10 ), lens precursor 1 10b is 
stiffened by the manufacture approach of the optical element mentioned above, and the same approach (refer to 
drawing 1 (b)). According to this process, a lens 1 10 is formed on the outgoing radiation side 108. As a result of 
lens precursor 1 1 0b's being pulled downward [ vertical ] by gravity by specifically changing the outgoing radiation 
side 108 into the condition of having carried out downward [ vertical ] mostly, as shown in drawing 10 , the 
configuration of lens precursor 1 10b is prolonged downward [ vertical ]. Lens precursor 1 10b is stiffened by giving 
an energy line to lens precursor 1 10b in this condition. A lens 1 10 is obtained according to this process. The 
curvature and height of a lens. 1 10 which were obtained are larger than the curvature and height of. lens precursor ...... 

1 10b before ****ing the outgoing radiation side 108 downward [ vertical ]. 
[0086] 

Moreover, in this process, lens precursor 1 1 0b can be stiffened using the equipment 300 shown in drawing 1 5 . In 
addition, in the equipment 300 shown in drawing 15 , instead of a binder 80, a component can be stuck on a 
vacuum chuck, and it can turn over as it is, and can also install in a box 86. 
[0087] 

It depends for the optimal wavelength and the optimal exposure of ultraviolet rays on the quality of the material of 
lens precursor 110b. For example, when forming precursor 1 10b using acrylic ultraviolet-rays hardening resin, it 
hardens by irradiating ultraviolet rays with a wavelength [ of about 350nm ], and a reinforcement of 1 0mW for 5 
minutes. 

[0088] - ' - 

According to the above process, the field luminescence mold light emitting device 100 shown in drawing 2 and 

drawing 3 is obtained. 
[0089] 

(An operation and effectiveness) 

The field luminescence mold light emitting device 100 concerning the gestalt of this operation has the same 
operation and effectiveness as the manufacture approach of the optical element mentioned above. Furthermore, 
in the gestalt of this operation, the case where the field luminescence mold light emitting device 100 was field 
luminescence mold semiconductor laser was explained. In this case, it has the operation and effectiveness which 
are taken below. 
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[0090] 

Application to the light source of the optical interconnection in which field luminescence mold semiconductor 
laser has a more nearly high-speed transmission speed between computers or in the interior of a computer is 
expected. This field luminescence mold semiconductor laser has an advantage in points, such as that many 
channelization is easy, and high-speed responsibility, a low power. 
[0091] 

When using for the light source which mentioned above field luminescence mold semiconductor laser, it is 
necessary to take into consideration association with optical waveguides, such as an optical fiber. On the other 
hand, it depends for the radiation angle of field luminescence mold semiconductor laser on the design of the 
optical coupling system between laser and optical waveguide greatly. Here, if a radiation angle is large, a lens with 
larger numerical aperture will be needed, and complication of an optical coupling system and increase of cost will 
be brought about. Moreover, in order to raise the joint effectiveness of field luminescence mold semiconductor 
laser and a lens, it is also important to raise the alignment precision of field luminescence mold semiconductor 
laser and a lens. 
[0092] 

According to the manufacture approach of the field luminescence mold light emitting device 100 of the gestalt 
this operation, where the outgoing radiation side 108 is carried out mostly downward [ vertical ], lens precursor 
1 10b is hardened. The curvature and height of a lens can be enlarged by the simple approach, without this 
needing the surface treatment for enlarging the curvature and height of a lens etc. Thereby, compaction of the 
configuration of an optical coupling system and reduction of cost can be aimed at. 
[0093] 

Moreover the alignment precision of the optical element section 160 of the field luminescence mold light emitting 
device (field luminescence mold semiconductor laser) 100 and a lens 110 can be raised by forming a lens 110 
directly on the outgoing radiation side 108. Thereby, the joint effectiveness of the field luminescence mold light 
emitting device (field luminescence mold semiconductor laser) 100 and a lens 1 10 can be raised, and also 
improvement in productivity can be aimed at. 
[0094] 

[The gestalt of the 2nd operation] 

1 . Manufacture Approach of Optical Element 

In the gestalt of this operation, the case where a lens is formed by carrying out the regurgitation of the 1 st drop 
and 2nd drop on [, such as an outgoing radiation side, ] 20 is explained. Hereafter, three examples (the 1st - the 
3rd example) which applied the manufacture approach of the optical element of the gestalt this operation are 
explained. As for these examples, the hardening approach of a drop differs from hardening sequence. 
. [Q095] . = 
In addition, like the optical element 70 of the gestalt of the 1st operation, the optical element in which all are^ 
formed also in an example is a light emitting device or a photo detector, and has the part (plane of incidence) 
which incorporates the part (outgoing radiation side) or light which emits light. Moreover, the component 
illustrated with the gestalt of the 1st operation as the concrete light emitting device which can apply these 
examples, and a photo detector can be mentioned. 
[0096] 

Moreover, in each example, the number same as a principle is given to the same component as the component 
shown by the manufacture approach (refer to drawing 1 (a) - drawing 1 R> 1 (c)) of the optical element 
concerning the gestalt of the 1st operation, and detailed explanation is omitted. 
[0097] 

(1) The 1 st example- ■"• - : 

In the 1st example, postcure is carried out and the case which breathed out the 1st drop and 2nd drop in order 
where a lens 21 is formed is explained (refer to drawing 1 1 (a) - drawing 1 1 (d)). Drawing 1 1 (a) - drawing 1 1 (d) 
are the sectional views showing typically the 1st example which applied the manufacture approach of the optical 
element concerning the gestalt of this operation, respectively. 
[0098] 

First, the optical element sections 22 containing 20, such as an outgoing radiation side, are formed by the same 

approach as the gestalt of the 1st operation showed (refer to drawing 1 1 (a)). 

[0099] 

Subsequently, 1st lens precursor 30b is formed on [, such as an outgoing radiation side, ] 20 by carrying out the 
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regurgitation of the 1st drop 30a towards 20, such as an outgoing radiation side, from the drop delivery 12 (refer 

to drawing 1 1 (a)). 

[0100] 

Furthermore, when viscosity carries out the regurgitation of the 2nd high drop 40a from 1 st drop 30a towards 1 st 
drop 30a from the drop delivery 12 f 2nd lens precursor 40b is formed on 1st lens precursor 30b (refer to drawing 

11(b)). 
[0101] 

The regurgitation approach of the 1st and 2nd drops 30a and 40a is the same as the regurgitation approach of 
drop 10a in the gestalt of the 1st operation. Moreover, as mentioned above, as long as the conditions that the 
viscosity of 2nd drop 40a is high are fulfilled from 1st drop 30a, the same thing as the quality of the material of 
drop 10a in the gestalt of the 1st operation can be used for the quality of the material of the 1st and 2nd drops 
30a and 40a. 
[0102] 

Subsequently, the 1st and 2nd lens precursors 30b and 40b are stiffened (refer to drawing 11 (c)). Thereby, a lens 
21 is formed on [, such as an outgoing radiation side, ] 20 (refer to drawing 1 1 (d)). This lens 21 consists of the 
1 st lens section 30 and the 2nd lens section 40 formed on the 1 st lens section 30, as shown in drawing 1 1 (d). 
Here, the refractive index of the 1 st lens section 30 and the refractive index of the 2nd lens section 40 can be 
made almost equal. 
[0103] 

Or the refractive index of the 1st lens section 30 can be made larger than the refractive index of the 2nd lens 
section 40. In this case, the focal distance of a lens 21 can be shortened. The refractive index of the 1st and 2nd 
lens sections 30 and 40 can be adjusted by choosing suitably the quality of the material used in order to form 
these. An optical element 72 is obtained according to the above process (refer to drawing 1 1 (d)X 
[0104] 

According to the manufacture approach of the optical element 72 concerning this example, towards 1st drop 30a, 
when viscosity carries out the regurgitation of the 2nd high drop 40a from 1st drop 30a, the lens 21 with big 
curvature and height can be formed on [, such as an outgoing radiation side, ] 20 by [ in_which 2nd lens precursor 
40b was formed on 1 st lens precursor 30b ] carrying out postcure. 
[0105] 

(2) The 2nd example 

In the 2nd example, after breathing out the 1st drop and 2nd drop in order, it is made to harden in the condition of 
having ****ed 20 downward [ vertical ], such as an outgoing radiation side, and the case where a lens 31 is 
formed is explained (refer to drawing 12 (a) - drawing 12 (d)). Drawing 1 2 (a) - drawing 1 2 (d) are the sectional 
. ;views showing . typically the. 2nd example which applied the manufacture approach, of the . .optica I, . elements. .. . >w ,: 
concerning the gestalt of this operation, respectively. • • • " : 

[0106] 

First, as the gestalt of the 1st operation showed, the optical element sections 22 containing 20, such as an 

outgoing radiation side, are formed (refer to drawing 1 2 (a)). 

[0107] 

Subsequently, 1 st lens precursor 30b is formed on [, such as an outgoing radiation side, ] 20 by carrying out the 
regurgitation of the 1st drop 30a towards 20, such as an outgoing radiation side, from the drop delivery 12 (refer 
to drawing 12 (a)). 
[0108] 

Furthermore, towards 1 st drop 30a, when viscosity carries out the regurgitation of the 2nd high drop 50a from 1 st 

drop 30a, 2nd lens precursor 50b is formed on 1st lens precursor 30b (refer to drawing 1 2 (b)). - ^ — - - 

[0109] 

The regurgitation approach of the 1 st and 2nd drops 30a and 50a is the same as the regurgitation approach of 
drop 10a in the gestalt of the 1st operation. Moreover, as mentioned above, as long as the conditions that the 
viscosity of 2nd drop 50a is low are fulfilled from 1st drop 30a, the same thing as the quality of the material of 
drop 10a in the gestalt of the 1st operation can be used for the quality of the material of the 1st and 2nd drops 
30a and 50a. 
[0110] 

Subsequently, the 1 st and 2nd lens precursors 30b and 50b are stiffened in the condition of having ****ed 20 
downward [ vertical ] (the direction of the void arrow head shown in drawing 1 2 (c)), such as an outgoing radiation 
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side, (refer to drawing 12 (c)). As a result of 1 st and 2nd lens precursor 30b's being pulled downward [ vertical ] 
by gravity by specifically changing into the conditions of having ****ed 20 downward [ vertical ] mostly, such as 
an outgoing radiation side, as shown in drawing 12 (c), the 1 st and 2nd lens precursors 30b and 50b are prolonged 
downward [ vertical ]. From 1st lens precursor 30b, since viscosity is small, especially 2nd lens precursor 50b is 
prolonged downward by 2nd lens precursor 50b rather than 1st lens precursor 30b. The 1st and 2nd lens 
precursors 30b and 50b are stiffened by giving an energy line 13 to the 1st and 2nd lens precursors 30b and 50b 
in this condition. A lens 31 is obtained according to the above process. The curvature and height of a lens 31 
which were obtained are larger than the curvature and height of the 1st and 2nd lens precursors 30b and 50b 
(refer to drawing 12 (b)) before [, such as an outgoing radiation side, ] carrying out 20 downward [ vertical ]. 
[0111] 

Moreover, in order to enlarge the curvature and height of a lens 31 which are obtained, the ingredient for forming 
the 1st and 2nd lens precursors 30b and 50b has the desirable one where specific gravity is larger. However, 
when 20, such as an outgoing radiation side, is ****ed downward [ vertical ] in this case, it is required for 20 to 
1 st lens precursor 30b, such as an outgoing radiation side, to be the specific gravity of extent from which 1st lens 
precursor 30b to 2nd lens precursor 50b is not desorbed, respectively. Thereby, a lens 31 is formed on [, such as 
an outgoing radiation side, ] 20 (refer to drawing 12 (d». 
[0112] 

This lens 31 consists of the 1st lens section 30 and the 2nd lens section 50 formed on the 1st lens section 30, as 
shown in drawing 1 2 (d). Here, the refractive index of the 1st lens section 30 and the refractive index of the 2nd 
lens section 50 can be made almost equal. 
[0113] 

Or the refractive index of the 1 st lens section 30 can be made larger than the refractive index of the 2nd lens 
section 50. In this case, the focal distance of a lens 31 can be shortened. The refractive index of the 1st and 2nd 
lens sections 30 and 50 can be adjusted by choosing suitably the quality of the material used in order to form 
these. An optical element 74 is obtained according to the above process (refer to drawing 1 2 (d)). 
[0114] 

According to the manufacture approach of the optical element 74 concerning this example, when viscosity carries 
out the regurgitation of the 2nd low drop 50a from 1st drop 30a, after forming 2nd lens precursor 50b on 1st lens 
precursor 30b towards 1 st drop 30a, the 1 st and 2nd lens precursors 30b and 50b are stiffened. In this case, from 
1 st lens precursor 30b, since viscosity is small, 2nd lens precursor 50b is prolonged downward by 2nd lens 
precursor 50b rather than 1st lens precursor 30b. The curvature and height of a lens 31 which are finally obtained 
by this can be enlarged. 
[0115] 

(3) The. 3rd example . — v - f .— ; ^.i ^ ^ ; . ■. - _ :. AmJV _. .. ., . 

In the 3rd example, some lenses (the 1st lens section 30) are formed on [, such as an outgoing radiation side ] 20 
by [, such as an outgoing radiation side / which breathed out 1st drop 30a towards 20 ] carrying out postcure. 
Subsequently By [ which breathed out 2nd drop 60a towards said some of lenses ] carrying out postcure explains 
the case where a lens 41 is formed on [, such as an outgoing radiation side, ] 20 (refer to drawing 13 (a) - drawing 
13 (e)). Drawing 1 3 (a) - drawing 13 (e) are the sectional views showing typically the 3rd example which applied 
the manufacture approach of the optical element concerning the gestalt of this operation, respectively. 
[0116] 

First, as the gestalt of the 1st operation showed, the optical element sections 22 containing 20, such as an 

outgoing radiation side, are formed (refer to drawing 1 3 (a)). 

[0117] 

Subsequently, 1st lens precursor 30b is formed- on [, such as an outgoing radiation side, ]^20 by [, such as an 
outgoing radiation side, ] carrying out the regurgitation of the 1st drop 30a towards 20 (refer to drawing 13 (a)). 
[0118] 

Next, by giving an energy line 13 to 1st lens precursor 30b, this 1st lens precursor 30b is stiffened, and some 

lenses (the 1st lens section 30) are formed (refer to drawing 1 3 (b)). 

[0119] 

Furthermore, 2nd lens precursor 60b is formed on the 1st lens section 30 by carrying out the regurgitation of the 

2nd drop 60a towards the 1st lens section 30 (refer to drawing 1 3 (c)). 

[0120] 

Then, this 2nd lens precursor 60b is stiffened by giving an energy line 13 to 2nd lens precursor 60b (refer to 
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drawing 1 3 (d)). This forms the 2nd lens section 60 on the 1st lens section 30. According to the above process, a 
lens 41 is formed on [, such as an outgoing radiation side ] 20 (refer to drawing 1 3 (e)). This lens 41 consists of 
the 1 st lens section 30 and the 2nd lens section 60 formed on the 1 st lens section 30, as shown in drawing 1 3 (e). 
Here, the refractive index of the 1st lens section 30 and the refractive index of the 2nd lens section 60 can be 
made almost equal. 
[0121] 

Or the refractive index of the 1st lens section 30 can be made larger than the refractive index of the 2nd lens 
section 60. In this case, the focal distance of a lens 41 can be shortened. The refractive index of the 1st and 2nd 
lens sections 30 and 60 can be adjusted by choosing suitably the quality of the material used in order to form 
these. An optical element 76 is obtained according to the above process (refer to drawing 1 3 (e)). 
[0122] 

The regurgitation approach of the 1st and 2nd drops 30a and 60a is the same as the regurgitation approach of 
drop 10a in the gestalt of the 1st operation. Moreover, as mentioned above, as long as the conditions that the 
viscosity of 2nd drop 60a is low are fulfilled from 1st drop 30a, the same thing as the quality of the material of 
drop 10a in the gestalt of the 1st operation can be used for the quality of the material of the 1st and 2nd drops 
30a and 60a. 
[0123] 

Moreover, the hardening approach of the 1 st and 2nd lens precursors 30b and 60b is the same as that of the 1 st 

example mentioned above. 

[0124] 

According to the manufacture approach of the optical element 76 concerning this example, after stiffening 1st 
lens precursor 30b, 2nd lens precursor 60b is stiffened. Thereby, even if it is the case that the viscosity of 1 st 
lens precursor 30b is low, 1st lens precursor 30b can be stiffened certainly. 
[0125] 

In addition, in case 1st lens precursor 30b and/or 2nd lens precursor 60b are stiffened, it can also be made to 
harden in this example, as well as the hardening process of lens precursor 10b in the 1st operation gestalt where 
L such as an outgoing radiation side, ] 20 is carried out downward [ vertical ]. In this case, the lens 41 with large 
curvature and height can be obtained like the gestalt of the 1st operation. 
2. Field Luminescence Mold Light Emitting Device 

Next, the field luminescence mold light emitting device 200 concerning the gestalt of this operation is explained. 
[0126] 

Drawing 1 4 is the sectional view showing typically the field luminescence mold light emitting device 200 

concerning the gestalt of the 2nd operation which applied this invention. 

[0127] ■ • - 

The field luminescence mold light emitting device 200 concerning the gestalt of this operation has the almost 
same structure as the field luminescence mold light emitting device 100 concerning the gestalt of the 1st 
operation except the point that a lens 21 0 is formed with the application of the manufacture approach of the 
optical element of the gestalt this operation mentioned above. The same sign is given to the field luminescence 
mold light emitting device 100 concerning the gestalt of the 1st operation, and the component which has the 
same function substantially, and the detailed explanation is omitted. 
[0128] 

A lens 210 consists of the 1st lens section 220 and the 2nd lens section 240 formed on the 1st lens section 220. 

A lens 210 can be formed with the application of either the 1st mentioned above - the 3rd example. 

[0129] 

- According to this field luminescence mold light emitting device 200, the operation's the light type light emitting 
device 100 with the same field of the gestalt of the 1st operation mentioned above and effectiveness can be done 
so. In addition, according to this field luminescence mold light emitting device 200, the same operation and 
effectiveness as the 1 st mentioned above - the 3rd example can be done so with that formation process. 
[0130] 

This invention is not limited to the gestalt of operation mentioned above, and various deformation is possible for it. 
For example, this invention includes the same configuration (for example, a function, an approach and a 
configuration with the same result or the purpose, and a configuration with the same result) substantially with the 
configuration explained with the gestalt of operation. Moreover, this invention includes the configuration which 
replaced the part which is not essential as for a configuration of that the gestalt of operation explained. Moreover, 
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this invention includes the configuration which can attain the configuration or the same purpose which does so 
the same operation effectiveness as the configuration explained with the gestalt of operation. Moreover, this 
invention includes the configuration which added the well-known technique to the configuration explained with the 
gestalt of operation. 
[0131] 

For example, although the field luminescence mold light emitting device of the gestalt of the above-mentioned 
implementation explained the field luminescence mold light emitting device which has the one pillar-shaped 
section, even if two or more pillar-shaped sections are prepared in the substrate side, the gestalt of this invention 
is not spoiled. Moreover, even when two or more field luminescence mold light emitting devices are array-ized, it 
has the same operation and effectiveness. 
[0132] 

Moreover, for example, even if it replaces p mold and n mold in each semi-conductor layer in the field 
luminescence mold light emitting device of the gestalt of the above-mentioned implementation, it does not deviate 
from the meaning of this invention. In the field luminescence mold light emitting device of the gestalt of the 
above-mentioned implementation, although the thing of an AIGaAs system was explained, it is also possible to use 
the semiconductor material of other ingredient systems, for example, a GalnP system, a ZnSSe system, an InGaN 
system, an AIGaN system, an InGaAs system, a GalnNAs system, and a GaAsSb system according to oscillation 
wavelength. 
[0133] 

Furthermore, although the field luminescence mold light emitting device of the above-mentioned operation gestalt 
showed the case where a GaAs substrate was used as a compound semiconductor substrate, compound 
semiconductor substrates, such as other substrates, for example, a GaN substrate, an AIN substrate, an InP 
substrate, a GaP substrate, a ZnSe substrate, a ZnS substrate, a CdTe substrate, a ZnTe substrate, and a CdS 
substrate, can also be used. 

[Brief Description of the Drawings]. 

[Drawing 1] Drawing 1 (a) - drawing 1 (c) are the sectional views showing typically the manufacture approach of 
the optical element concerning the gestalt of the 1st operation which applied this invention, respectively. 
[Drawing 2] It is the sectional view showing typically the field luminescence mold light emitting device obtained 
with the application of the manufacture approach of the optical element concerning the gestalt of the 1st 
operation. 

[Drawing 3] It is the top view showing typically the field luminescence mold light emitting device shown in drawing 

[Drawing 4] It is the sectional view showing typically one production process of the field luminescence mold light 

^ . emitting device shown in drawing 2 and . drawing 3 . . „ . . : . _ _. ; , _ ; _ : . 

[Drawing 5] It is the sectional view showing typically one production process of the field luminescence mold light 
emitting device shown in drawing 2 and drawing 3 . 

[Drawing 6] It is the sectional view showing typically one production process of the field luminescence mold light 
emitting device shown in drawing 2 and drawing 3 . 

[Drawing 7] It is the sectional view showing typically one production process of the field luminescence mold light 
emitting device shown in drawing 2 and drawing 3 . 

[Drawing 8] It is the sectional view showing typically one production process of the field luminescence mold light 
emitting device shown in drawing 2 and drawing 3 . 

[Drawing 9] It is the sectional view showing typically one production process of the field luminescence mold light 
emitting device shown in drawing 2 and drawing 3 . 

[Drawing 1 0] It-is the sectional view showing- typically one production^ process of the field luminescence-mold light 
emitting device shown in drawing 2 and drawing 3 . 

[Drawing 11] Drawing 1 1 (a) - drawing 1 1 (d) are the sectional views showing typically one example of the 
manufacture approach of the optical element concerning the gestalt of the 2nd operation which applied this 
invention, respectively. 

[Drawing 1 2] Drawing 1 2 (a) - drawing 12 (d) are the sectional views showing typically one example of the 
manufacture approach of the optical element concerning the gestalt of the 2nd operation which applied this 
invention, respectively. 

[Drawing 1 3] Drawing 1 3 (a) - drawing 1 3 (e) are the sectional views showing typically one example of the 
manufacture approach of the optical element concerning the gestalt of the 2nd operation which applied this 
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invention, respectively. 

fD rawing 14] It is the sectional view showing typically the field luminescence mold light emitting device obtained 
with the application of the manufacture approach of the optical element concerning the gestalt of the 2nd 
operation. 

[Drawing 15] It is drawing which explains typically the equipment used in order to stiffen a lens precursor in the 
condition of having ****ed mostly an outgoing radiation side or plane of incidence downward [ vertical ]. 
[Description of Notations] 

10 Lens and 10a Drop and 10B Lens Precursor and 12 Drop Delivery, 13 An energy line and 20 Outgoing radiation 
side (an outgoing radiation side or plane of incidence) etc., 21, 31, and 41 A lens and 22 The optical element 
section and 30 The 1st lens section, The 30a 1st drop, and 30b The 1st lens precursor, and 40, 50 and 60 The 
2nd lens section, 40a, 50a, and 60a The 2nd drop, and 40b, 50b and 60b The 2nd lens precursor, 70; 72, 74, and 76 
An optical element and 80 A binder and 82 inert-gas inlet, 84 An exhaust port and 86 A box and 90 The optical 
fiber for UV irradiation, and 92 UV outgoing radiation section, 100,200 A field luminescence mold light emitting 
device, 101 substrates, and 101a The front face of a substrate, 101b The rear face of a substrate, and 102 The 
1st mirror and 103 Barrier layer, 104 The 2nd mirror and 105 An oxidation constriction layer and 106 Insulating 
layer, 107 The 1st electrode and 108 An outgoing radiation side and 109 The 2nd electrode and 1 10,210 Lens, 
1 10a A drop and 1 10b A lens precursor and 112 Nozzle, 1 13 An energy line and 1 18. Opening and 120 Inkjet head, 
130 The pillar-shaped section and 130a The top face of the pillar^shaped section, and 140 A resonator and 150 
Semi-conductor multilayers and 160 The optical element section and 213 Ultraviolet rays and 220 The 1st lens 
section, the 240 2nd lens sections, and 300 Equipment and 1000 Optical element array 
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DESCRIPTION OF DRAWINGS .. - 

[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (a) - drawing 1 (c) are the sectional views showing typically the manufacture approach of 
the optical element concerning the gestalt of the 1st operation which applied this invention, respectively. 
[Drawing 2] It is the sectional view showing typically the field luminescence mold light emitting device obtained 
with the application of the manufacture approach of the optical element concerning the gestalt of the 1st 
operation. 

[Drawing 3] It is the top view showing typically the field luminescence mold light emitting device shown in drawing 
1. 

[Drawing 4] It is the sectional view showing typically one production process of the field luminescence mold light 
emitting device shown in drawing 2 and drawing 3 . ' • ■• ■- 

[Drawing 5] It is the sectional view showing typically one production process of the field luminescence mold light 
emitting device shown in drawing 2 and drawing 3 . 

[Drawing 6] It is the sectional view showing typically one production process of the field luminescence mold light 
emitting device shown in drawing 2 and drawing 3 . 

[Drawing 7] It is the sectional view showing typically one production process of the field luminescence mold light 
emitting device shown in drawing 2 and drawing 3 . 

[Drawing 8] It is the sectional view showing typically one production process of the field luminescence mold light 
emitting device shown in drawing 2 and drawing 3 . 

[Drawing 9] It is the sectional view showing typically one production process of the field luminescence mold light 
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emitting device shown in drawing 2 and drawing 3 . 

[Drawing 10] It is the sectional view showing typically one production process of the field luminescence mold light 
emitting device shown in drawing 2 and drawing 3 . 

[Drawing 11] Drawing 1 1 (a) - drawing 1 1 (d) are the sectional views showing typically one example of the 
manufacture approach of the optical element concerning the gestalt of the 2nd operation which applied this 
invention, respectively. 

[Drawing 1 2] Drawing 1 2 (a) - drawing 12 (d) are the sectional views showing typically one example of the 
manufacture approach of the optical element concerning the gestalt of the 2nd operation which applied this 
invention, respectively. . 
[Drawing 13] Drawing 13 (a) - drawing 13 (e) are the sectional views showing typically one example of the 
manufacture approach of the optical element concerning the gestalt of the 2nd operation which applied this 
invention, respectively. ^ 

[Drawing 14] It is the sectional view showing typically the field luminescence mold light emitting device obtained 
with the application of the manufacture approach of the optical element concerning the gestalt of the 2nd 
operation. 

[Drawing 15] It is drawing which explains typically the equipment used in order to stiffen a lens precursor in the 
condition of having ****ed mostly an outgoing radiation side or plane of incidence downward [ vertical ]. 
[Description of Notations] 

10 Lens and 10a Drop and 10B Lens Precursor and 12 Drop Delivery, 13 An energy line and 20 Outgoing radiation 
side (an outgoing radiation side or plane of incidence) etc., 21, 31, and 41 A lens and 22 The optical element 
section and 30 The 1st lens section, The 30a 1st drop, and 30b The 1st lens precursor, and 40, 50 and 60 The 
2nd lens section, 40a, 50a, and 60a The 2nd drop, and 40b, 50b and 60b The 2nd lens precursor, 70, 72; 74, arid 76 
An optical element and 80 A binder and 82 inert-gas inlet, 84 An exhaust port and 86 A box and 90 The optical 
fiber for UV irradiation, and 92 UV outgoing radiation section, 100,200 A field luminescence mold light emitting 
device, 101 substrates, and 101a The front face of a substrate, 101b The rear face of a substrate, and 102 The 
1st mirror and 103 Barrier layer, 104 The 2nd mirror and 105 An oxidation constriction layer and 106 Insulating 
layer, 107 The 1st electrode and 108 An outgoing radiation side and 109 The 2nd electrode and 110,210 Lens, 
1 10a A drop and 1 10b A lens precursor and 112 Nozzle, 113 An energy line and 1 18 Opening and 120 Ink jet head, 
130 The pillar-shaped section and 130a The top face of the pillar^shaped section, and 140 A resonator and 150 
Semi-conductor multilayers and 160 The optical element section and 213 Ultraviolet rays and 220 The 1st lens 
section, the 240 2nd lens sections, and 300 Equipment and 1000 Optical element array 

[Translation done.] 
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